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#$%&$'()(*! +,-./$.! /0! 12%! 31,4)%! /4.! 5.5! 12%! +1$%!
+$(%%,4.%*!(1%!/4.!.24$!12%!467-2%!8,4%!1',9(1(%%2:24.!
/$! 8,4%! 1'2%)1,9,72;! <,-./$.! /0! 12%! 467-2%! /4.! 5.5!
12%!+1$%!=/-.%*! (1%!/4.!85.-$(.! 12%!31,4)%>!)'2%.! 12!%2$1!





UF1! :/:24./! 82! 1,! 9247,4V,! %2! ,+-/@(:,>! :,W,4,*! +/-! 1,! 4/)X2*! ./8/%! 1/%!
31,4)/%! 82324! %2-! 2@.2-:(4,8/%Y";! Z27[4! 21! 2@+28()(/4,-(/! =-,4)5%! \4./(42!],1:,%*!





:2V)1,4! 21! :(./! d! 1,! -2,1(8,8;! F4! )$,1&$(2-! ),%/*! (482+248(24.2:24.2! 82! &$2! %2!
X$3(2%2!)2123-,8/!8()X/!-(.$,1*!1,!-29/1$)(_4!2%)1,9,!)/49$1%(/4_!1,!2%.-$).$-,!+/1^.(),*!
2)/4_:(),*!%/)(,1!d!-,)(,1!82!Z,(4.O]/:(47$2;!\82:e%*!8(/!)/:(24V/!,!$4,!%,47-(24.,!




-2%./! 82! 1,%! +/%2%(/42%! )/1/4(,12%! 2@.-,4?2-,%;! F%+2)(,1:24.2! %(74(=(),.(9/! =$2! %$!
(:+,)./!24!Z,4./!]/:(47/*!X,3(8,!)$24.,!82!%$!92)(48,8!)/4!21!h$,-()/*!)/4!&$(24!%2!
-2+,-.^,! 1,! %$+2-=()(2! 82! I,! F%+,W/1,! 82%82! =(4,12%! 821! %(71/! iGHHa;! </-! 2%.2! :/.(9/*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!!! ]\Ij\Z*!"K"PS!""`;!!
a!!! Uh$,-()/Y! 2%! 21! .5-:(4/! 2:+12,8/! +,-,! -2=2-(-%2! ,! 1,! ),+(.,1! 82! 1,! <-/9(4)(,! 821! k/-.2! 82! Z,(4.O





-2%$:^,4! 24! 8/%!:e@(:,%S! 1,! 42$.-,1(8,8! =-24.2! ,! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2*!
)/4%(82-,8,! $4! :2-/! -2=12?/! 82! 1,! -29/1$)(_4! =-,4)2%,*! d! 21! -2=/-V,:(24./! 82! 1,!
=-/4.2-,!8/:(4(),4,*!24!+-29(%(_4!82!$4!+/%(312!,.,&$2!82!1/%!427-/%!(4%$-724.2%;!Z(4!




F4!2%.,! (492%.(7,)(_4*! %2!2%.$8(,!21! (:+,)./!82! 1,! -29/1$)(_4!2%)1,9,!82!Z,(4.O
]/:(47$2!24!21!Z,4./!]/:(47/!2%+,W/1*!)/4!21!=(4!82!)1,-(=(),-!1,!4,.$-,12V,!82!,&$21!
2+(%/8(/!X(%._-()/*!d!82!(824.(=(),-!1,%!),$%,%!82!1,!12,1.,8!82!1,!+/31,)(_4!8/:(4(),4,!,!
1,! C/-/4,! 2%+,W/1,! .-,%! %$! ,3,48/4/! 24! 1,! +,V! 82! b,%(12,;! <,-,! ,1),4V,-! ,:3/%!
/3?2.(9/%*!X2!/+.,8/!+/-! )24.-,-!21! ,4e1(%(%!24!21!+2-(/8/!)/:+-248(8/!24.-2!"`J"!d!
"KQJ;!\%^*!,3,-)/! 1/%!,W/%! .-,4%)$--(8/%!24.-2! 1,! (4%$--2))(_4!427-,!d! 1,! -2%.,$-,)(_4!
82! 1,! %/32-,4^,!2%+,W/1,!24!Z,4./!]/:(47/! .-,%! 1,!h$2--,!82!f2)/4&$(%.,*! 2%!82)(-*!





I,! +-(:2-,! )$2%.(_4! )/4.-/92-.(8,! %2! -2=(2-2! ,! 1,! 4,.$-,12V,! :(%:,! 82! 1,!
(4%$--2))(_4! 2%)1,9,;! b$24,! +,-.2! 82! 1/%! 2%.$8(/%/%*! 24.-2! &$(242%! 82%.,),4! 21!
,),85:()/! :,-@(%.,! 82! A-(4(8,8! d! A/3,7/*! Cd-(1! I(/421! f/32-.! #,:2%*! 21! X(%./-(,8/-!
4/-.2,:2-(),4/! j()X,21! C-,./4*! d! 1/%! 3-(.e4()/%! ],9(8! h277$%! d! k()o! k2%3(..*! X,!
%/%.24(8/! &$2! 1,! -29/1$)(_4! X,(.(,4,! =$2! $4! )1,-/! -2=12?/! 82! 1,! -29/1$)(_4! =-,4)2%,M;!





\4./4(/! 821!j/4.2*! )/4.2:+/-e42/! 82! 1,! -29/1$)(_4! 2%)1,9,! 82! Z,(4.O]/:(47$2*! d,!
X,3^,!2@+-2%,8/!2%.,!:(%:,!/+(4(_4!24!%$!!"#$%&"'()*(+',$%(-%.",/%S(U\! 1,!:,42-,!
&$2!$4!3$&$2!-2:/1),8/!2%.e!%$?2./!,!1/%!:(%:/%!:/9(:(24./%!&$2!21!&$2!1/!7$^,>!,%^!
1,! +,-.2! =-,4)2%,! 82! Z,4./!]/:(47/! 2@+2-(:24._! 9(/124.,%! +2-(+2)(,%! +/-! 1,%! )$,12%!
2%.,3,! +,%,48/! 1,!:2.-_+/1(YP;! F1! .^.$1/! 821! 24%,d/! 82! #,:2%*! 0%#( 1'2%3",%#( ,*/&%#*!
82?,! +/),%! 8$8,%! %/3-2! %$! (4.2-+-2.,)(_4! 82! ,&$211/%! ,)/4.2)(:(24./%*! )/(4)(824.2!








Z,(4.O]/:(47$2*! &$2! 1,! 82=(42! )/:/! $4! :/9(:(24./! -2,))(/4,-(/;! I/%! +-(4)(+,12%!




UG24852! 427-,Y`;! <,-,! ,)$W,-! 2%.2! .5-:(4/*! %2! (4%+(-_! 24! 1,! -29$21.,! )/4%2-9,8/-,!
/)$--(8,!24! 1,! -27(_4! =-,4)2%,!82! I,!G24852!24.-2!"`JM!d!"`JT*! 24),32V,8,!+/-! 1/%!
),:+2%(4/%*! &$2! %2! X,3^,4! /+$2%./! ,! 1,! +-(9,.(V,)(_4! 82! 1,! .(2--,! (:+$1%,8,! +/-! 1,!
3$-7$2%^,!-29/1$)(/4,-(,;!F4!%$!/+(4(_4*!1/%!:/4e-&$()/%!=-,4)2%2%!82!Z,(4.O]/:(47$2!
X,3^,4!+-/9/),8/!1,!-29$21.,!2%)1,9,*!)/4!21!=(4!82!(:+28(-!1,!+242.-,)(_4!82!1,%!(82,%!
-29/1$)(/4,-(,%! 24! ,&$211,! )/1/4(,*! d! 21! )/4.,7(/! 21! U72-:24Y! 82! 1,! 1(32-.,8! d! 1,!












&$2! .24^,4! 1/%! )/4%+(-,8/-2%! 82! /3.242-! 21! ,+/d/! 821! 7/3(2-4/! 8/:(4(),4/*! d! 21!
(4.2-5%! 82! F%+,W,! 24! ,+/d,-! 1,! G24852! 427-,*! X,3(8,! )$24.,! 82! %$%! /3?2.(9/%!
2%.-,.57()/%!24!21!/2%.2!82!I,!F%+,W/1,J;!
F%.,!1^42,!(4.2-+-2.,.(9,!X,!%(8/!+$2%.,!24!)$2%.(_4!+/-!8(92-%/%!,$./-2%*!24.-2!
1/%! &$2! 82%.,),! ],9(8! h277$%*! &$2! X,! -2)X,V,8/! .,4./! 1,! 9(%(_4! 82! 1,! -29/1$)(_4!
X,(.(,4,! )/:/! $4!:/9(:(24./! -2,))(/4,-(/*! )/:/! 1,! )/:+1()(8,8! 2%+,W/1,! 24! ,&$21!





X,! 427,8/! &$2! 2@(%.(2%2! ,+/d/! /=()(,1! 2%+,W/1! ,! 1/%! 427-/%! (4%$--2)./%! 82%82! "`J"*!
,127,48/! &$2! %_1/! %2! X,3-^,4! +-/8$)(8/! )/4.,)./%! =-/4.2-(V/%! 2%+/-e8()/%! 24.-2! 1,!
+/31,)(_4!8/:(4(),4,!d!1/%!2%)1,9/%!-232182%*!&$2!:e%!3(24!-2%+/482-^,4!,!(4()(,.(9,%!
(48(9(8$,12%! ,(%1,8,%"";! k/! /3%.,4.2*! b24,9(82%*! ]2(92! d! p,)/$! X,4! 82:/%.-,8/! )/4!
+-$23,%!8/)$:24.,12%!)/4.$4824.2%!1,!)/:+1()(8,8!2%+,W/1,!24!1,!-29/1$)(_4!2%)1,9,*!
82%82!%$!)/:(24V/;!<2%2!,! ./8/*!h277$%!%2!X,!:,4.24(8/! =(-:2!24!%$!)/49())(_4!82!
427,-! 1,! 4,.$-,12V,! -2,))(/4,-(,! 82! 1/%! %$)2%/%! 821! h$,-()/*! ,.-(3$d248/! 2%.,!
(4.2-+-2.,)(_4! ,1! 82%2/! 82! 82%9(-.$,-! 1,! -2,1(8,8! X(%._-(),! +/-! +,-.2! 82! $4! %2)./-!
)/4%2-9,8/-!82! 1,!,),82:(,;!\%^!+$2%*!21! .2:,!%(7$2!%(248/!/3?2./!82!9(9,!8(%)$%(_4;!











,! 1,%! (4.24)(/42%! 82! A/$%%,(4.! I/$92-.$-2! 24! 1/%! 82%_-8242%! 82! Z,(4.O]/:(47$2;!
k$29,:24.2*!#,:2%!)/4%(82-_!&$2!A/$%%,(4.!I/$92-.$-2!=$2!82%82!21!+-(4)(+(/!21!1^82-!
(48(%)$.(312! 82! 1/%! -232182%;! ]5),8,%! 82%+$5%*! 21! +/2.,! 4,.$-,1! 82! j,-.(4(),*! \(:5!
C5%,(-2*! %$%)-(3(_! 2%.2!:(%:/! )-(.2-(/*! &$2! k2%3(..! X,! %2)$48,8/! .,4./! 24! %$! 24! %$!
24%,d/! 4,"5*&#'6( 7.',2"8'$"%,*! )/:/! 24! 1,! 28()(_4! &$2! X,! -2,1(V,8/! 82! 1,!
)/--2%+/4824)(,! 82! I/$92-.$-2"a;! k/! /3%.,4.2*! 24! /.-/%! 2%.$8(/%! 82! 1,! -29/1$)(_4!
X,(.(,4,*!)/:/!21!823(8/!,1!X(%./-(,8/-!2%.,8/$4(824%2!AX/:,%!B;!B..*!%2!%/%.(242!&$2!
(4()(,1:24.2! A/$%%,(4.! I/$92-.$-2! %2! :,4.$9/! ,1! :,-724*! +/-&$2! 82%2,3,! %,19,-! 1,!
9(8,!82!%$%!,:/%!,4.2%!82!%$:,-%2!,!1,!-2321(_4*!d!+/-&$2!&$2-^,!,%27$-,-%2!82!&$2!1,!
(4%$--2))(_4! 2%)1,9,! .24^,! +/%(3(1(8,82%! 82! .-($4=,-*! ,4.2%! 82! 8,-! 21! +,%/! 82)(%(9/! d!
%2)$48,-1,*!)/:+-/:2.(248/!,%^!%$!+-/+(,!+/%()(_4!=-24.2!,! 1,!51(.2!31,4),!)/1/4(,1"M;!
I,! 8/)$:24.,)(_4! 82! 1,! 5+/),*! ,4,1(V,8,! 24! (492%.(7,)(/42%!:e%! -2)(24.2%! %/3-2! 21!
.2:,*!,+$4.,!24!2%.,![1.(:,!8(-2))(_4;!A,1!2%!21!),%/*!+/-!2?2:+1/*!82!1,!.2%(%!8/)./-,1!
821! (492%.(7,8/-! )$3,4/! #/-72! G()./-(,! B?28,*! &$2! X,! -2%,1.,8/! 21! +-/.,7/4(%:/! 82!
#2,4Ol-,4m/(%!,1!=-24.2!82!1/%!2%)1,9/%!-232182%!82%82!21!+-(4)(+(/*!d!82!1/%!2%.$8(/%!821!
X(%./-(,8/-! =-,4)5%! #,)&$2%! 82! C,$4,! d! 821! +-/+(/! p,)/$"P;! g,3(8,! )$24.,! 82! 1,!
8(=()$1.,8! &$2! 24.-,W,! 8(1$)(8,-! 1,! )$2%.(_4*! 24! 2%.,! (492%.(7,)(_4! X2! /+.,8/! +/-!
%$%)-(3(-!21!)-(.2-(/!82!],9(8!h277$%*!+,-.(8,-(/!82!:,4.242-!21! (4.2--/7,4.2!%/3-2!21!
+,+21!82!8()X/!),$8(11/!427-/!,1!)/:(24V/!82!1,!-29/1$)(_4"N;!!
A,:3(54! 2@(%.24! 8/%! (4.2-+-2.,)(/42%! :$d! 9(%(312%! %/3-2! 1/%! /3?2.(9/%! 82!
I/$92-.$-2! 24! 1,! -29/1$)(_4! 2%)1,9,;! Z(7$(248/! %$! 1^42,! 82! (82,1(V,)(_4! 82! A/$%%,(4.!
I/$92-.$-2*! #,:2%! 1/! (824.(=()_! )/:/! 21! +-(4)(+,1! ,3,482-,8/! 82! 1,! 1(32-.,8! 82! 1/%!
2%)1,9/%!82!Z,(4.O]/:(47$2;!F4),32V_!,%^!$4!+1,4.2,:(24./!,1!&$2!%2!%$:,-/4!\(:5!
C5%,(-2*!21!,),85:()/!3-(.e4()/!f/3(4!b1,)o3$-4!d!k()o!k2%3(..;!F1!2%.$8(/!82!b1,)o3$-4!







CDDEFCGHG*! 2%! 2%+2)(,1:24.2! (4.2-2%,4.2*! +$2%./! &$2! 24! 51! %2! )/4.-,+/424! 1/%!
(4.2-2%2%! 82! 1/%! ),$8(11/%! 427-/%! #2,4Ol-,4m/(%! d! b(,%%/$*! 82%2/%/%! 82! )/4&$(%.,-! 1,!
1(32-.,8!%_1/!+,-,!1/%!/=()(,12%!427-/%*!d!1/%!82!A/$%%,(4.!I/$92-.$-2*!,!&$(24!b1,)o3$-4!
X,! )/4%(82-,8/! 82=24%/-! %(4)2-/! 82! 1,! 1(32-.,8! $4(92-%,1"T;! </-! %$! +,-.2*! k2%3(..! X,!
-2%+,18,8/!2%.,!.2/-^,*!,+/-.,48/!$4!.2%.(:/4(/!&$2!51!?$V7,!2%24)(,1S!$4,!),-.,!82!1/%!




)/1/4(,*! 82!:/8/! &$2! ./8/%! 1/%! -232182%! 2-,4! 1(3-2%! )*( ='2$%;! </-! )/4%(7$(24.2*! 1/%!
7242-,12%! 8232-^,4! %24.(-%2! /31(7,8/%! ,! -2%+2.,-! 1,! 1(32-.,8! 82! %$%! %/18,8/%! +,-,!
:,4.242-1/%!,!%$!1,8/*!)/4%)(24.2%!82!&$2*!82!1/!)/4.-,-(/*!+2-82-^,4!%$!,+/d/;!!
](92-%/%!.2%.(7/%!82!1/%!82%_-8242%!82!Z,(4.O]/:(47$2*!d!4$:2-/%/%!2@+2-./%*!
82=248(2-/4! 1,! (82,! )/4.-,-(,;! F4.-2! 211/%*! =(7$-,! .,:3(54! h277$%*! &$2! ,12-._! 82! 1,!
:24.,1(8,8! =-^,! d! ),1)$1,8/-,! 82! I/$92-.$-2*! ,89(-.(248/*! ,1! :(%:/! .(2:+/*! 82! &$2!
X,3^,!%(8/!1(32-,8/!+/-!%$!,:/!85),8,%!,4.2%!821!)/:(24V/!82!1,!-29/1$)(_4;!\%^!+$2%*!
24.-2! 1,%! :/.(9,)(/42%! 82! A/$%%,(4.! I/$92-.$-2! 4/! +$8/! 2%.,-! 21! ,4%(,! 82! 1(32-.,8*!
+$2%./!&$2!d,!2-,! 1(3-2;!\82:e%*!I/$92-.$-2!+,-.()(+,3,!82! 1,!,:3()(_4!821! -2%./!82!
7242-,12%!427-/%!82!8(%=-$.,-!1,!1(32-.,8!24!2@)1$%(9(8,8*!829/19(248/!,!1,!:,%,!2%)1,9,!














X(%./-(,8/-! X,(.(,4/!b2,$3-$4!\-8/$(4! -2)X,V_! 2%.,! +/%(3(1(8,8aQ;! <,-,! ,)1,-,-! ./8/%!
2%./%! ,%+2)./%! -21,)(/4,8/%! )/4! 1,! =(7$-,! 82! A/$%%,(4.! I/$92-.$-2*! X2! ,4,1(V,8/! 1,%!
82)1,-,)(/42%! 82! 1,! +/31,)(_4! 8/:(4(),4,! &$2! +,82)(_! 1,! (4%.,$-,)(_4! 82! 1,!
,8:(4(%.-,)(_4!427-,!24!"KQ";!A,:3(54!X2!2%.$8(,8/!82.24(8,:24.2!1,!)/d$4.$-,!82!
1,! (%1,*! ,%^! )/:/! 1,%! +-/)1,:,%! /=()(,12%! 82! A/$%%,(4.! I/$92-.$-2*! )/4! 21! =(4! 82!
(824.(=(),-!%$%!(4.2-2%2%!d!2@+1(),-!1/%!:_9(12%!82!%$!+/1^.(),;!!
</-! [1.(:/*! /.-/! 82! 1/%! .2:,%! )/4.-/92-.(8/%! 24! ./-4/! ,! 1,! X(%./-(,! 82! 1,!
-29/1$)(_4!X,(.(,4,!d!%$!(:+,)./!24!21!Z,4./!]/:(47/!2%+,W/1*!%2!-2=(2-2!+-2)(%,:24.2!
,! 1,! 29/1$)(_4! &$2! 2@+2-(:24._! 1,! :24.,1(8,8! )/12).(9,! 8/:(4(),4,*! ,1! ),1/-! 82! 1/%!
82%_-8242%! 82! 1,! )/1/4(,! 92)(4,;! F%./%! [1.(:/%! ,),3,-/4! )/4.,7(e48/%2! ,1! +-/+(/!
.2--(./-(/! 8/:(4(),4/*! +2%2! ,! 1/%! 2%=$2-V/%! 821! 7/3(2-4/;! A/8/%! 1/%! 2@+2-./%! 24! 21!
+2-(/8/! )/(4)(824! 24! -2%,1.,-*! +-(:2-/*! 21! :(28/! 7242-,1(V,8/! ,4.2! 1,! -29/1$)(_4!
2%)1,9,! 82! Z,(4.O]/:(47$2! 24.-2! 1/%! X,3(.,4.2%! 82! Z,4./! ]/:(47/! d*! 82%+$5%*! %$!
(48(74,)(_4!+/-!21!,3,48/4/!82!F%+,W,!24!1,!+,V!82!b,%(12,*!&$2!12%!82?,3,!24!:,4/%!
82!l-,4)(,*!,3-(248/! 1,!+$2-.,!,1!)/4.,7(/! -29/1$)(/4,-(/!82%82!21!/2%.2!82! 1,! (%1,;!F1!
X(%./-(,8/-!8/:(4(),4/!l-,4o!j/d,!</4%*!+/-!2?2:+1/*!X,!,4,1(V,8/!1,%!)/4%2)$24)(,%!
82! 1,! +,V! 82!b,%(12,! 24! Z,4./!]/:(47/*! )24.-e48/%2! 24! 1/%! ,%+2)./%! (48(),8/%a";! I,!
)/--(24.2! X(%./-(/7-e=(),! &$2! -2+-2%24.,4! 1/%! 8/:(4(),4/%! F:(1(/! C/-82-/! d! f/32-./!
C,%%e*! =$48,:24.,1:24.2*! X,! (824.(=(),8/! 1,! +,V! 82! b,%(12,! )/:/! 1,! =2)X,! 82!
4,)(:(24./!82!1,!(824.(8,8!8/:(4(),4,;!Z(4!8$8,*!%$!/3?2.(9/!2%!-2(9(48(),-!1,!(824.(8,8!
+-/+(,!=-24.2!,!1,%!(4=1$24)(,%!2@.2-4,%*!3$%),48/!%$%!-,^)2%!24!21!+,%,8/!X(%._-()/!82!
1,! )/1/4(,*! )/4! /3?2./! 82! 21(:(4,-! )$,1&$(2-! 92%.(7(/! 821! +,%,8/! )/1/4(,1;! </-! 2%.2!
:/.(9/*! F:(1(/! C/-82-/! X,! 21/7(,8/! 21! 7/3(2-4/! 82! A/$%%,(4.! I/$92-.$-2! 24! Z,4./!
]/:(47/*! ,! 1,! 92V! &$2! X,! -2(9(48(),8/! %$! )/4.-(3$)(_4! ,! 1,! )/4=(7$-,)(_4! 821! %2-!
8/:(4(),4/aa;! </-! %$! +,-.2*! f/32-./! C,%%e! X,! %2W,1,8/! &$2! 21! .-,.,8/! 82! b,%(12,!








F%.2! [1.(:/! ,$./-! X,! (8/! ,[4! :e%! 12?/%*! 427,48/! 1,! -2%+/4%,3(1(8,8! 2@)1$%(9,! 82!
j,4$21! 82! h/8/d! 24! 1,! =(-:,! 82! 1,! +,V! 82! b,%(12,*! +-/3,312:24.2! +,-,! -2%,1.,-! 1,!
)$1+,3(1(8,8!82! 1,!C/-/4,!d*!82!2%.,! =/-:,*! (824.(=(),-!/.-/!:/.(9/!82!,7-,9(/!82! 1/%!
8/:(4(),4/%!)/4.-,!%$!,4.(7$,!:2.-_+/1(aM;!
I,! )$2%.(_4! 2%! 821(),8,*! d,! &$2! 24! 21! 2%.$8(/! 82! 1/%! /-^7242%! 82! 1,! (824.(8,8!




)/4! 1,! 12).$-,! 82! 4$29,%! ,+/-.,)(/42%! %/3-2! 21! +2-(/8/! -2=2-(8/S! +/-! 2?2:+1/*! 1,%!
823(8,%! ,1! ,3/7,8/! 2! X(%./-(,8/-! \321,-8/! G()(/%/*! ,1! +-/+(/!j/d,! </4%*! /! ,! \1,(4!
p,)/$aN;! F1! /3?2.(9/! 2%! 9,1/-,-! 1,! +/%(3(1(8,8! 82! &$2! 1,! :24.,1(8,8! 8/:(4(),4,! %2!
X$3(2%2! =/-?,8/!82%82!"`JN!24!,821,4.2*! )/:/!X,4! %/%.24(8/!C/-82-/! d!C,%%e;!<,-,!
-2%/192-! 2%.,! )$2%.(_4*! X2! .24(8/! 24! )$24.,*! %/3-2! ./8/*! &$2! 1,! (4%$--2))(_4! 82! 1,!
+/31,)(_4!8/:(4(),4,!24!"KQK! )/4.-,! 1,! 8/:(4,)(_4! =-,4)2%,! %2!X(V/! 24!4/:3-2!82!







82! 1,! -29/1$)(_4! 2%)1,9,! 82! Z,(4.O]/:(47$2;! F4! 21! +-(:2-! ),+^.$1/*! )/:(24V/!
2@+/4(248/!,17$4,%!)/4%(82-,)(/42%!7242-,12%!%/3-2! 1,%! -29$21.,%!2%)1,9,%*!,%^!)/:/!
1,%! .24%(/42%! %/)(,12%! 821! h$,-()/! ,4.2%! 82! ,7/%./! 82! "`J"*! +,-,! )/:+-2482-! 1,%!









%,4(.,-(/Y! 2%+,W/1! =-24.2! ,! 1,! -29/1$)(_4! =-,4)2%,*! &$2! %2! ,+1()_! .,:3(54! 24! Z,4./!
]/:(47/!=-24.2!,!1,!-29/1$)(_4!2%)1,9,!821!h$,-()/*!,!1,!&$2!%2!)/4%(82-_!(4()(,1:24.2!
$4!=(21!-2=12?/!82!1/%!%$)2%/%!82!l-,4)(,;!</-![1.(:/*!(824.(=()/!.,4./!1/%!:/.(9/%!,!)/-./!
+1,V/! 82! 1,! C/-/4,! 2%+,W/1,! +,-,!:28(,-! 24! 1,! )-(%(%! 82! Z,(4.O]/:(47$2*! )/:/! %$%!
:/.(9/%! ,! 1,-7/! +1,V/*! (824.(=(),8/%! )/4! %$%! (4.2-2%2%! 2%.-,.57()/%! 24! I,! F%+,W/1,;!




]/:(47$2;! Z27$(8,:24.2*! 82%)-(3/! 21! ),:3(/! 82! +/1^.(),! 82! F%+,W,! 24! 21! C,-(32*!
)/4%(%.24.2! 24! 21! ,3,48/4/! 82! 1,! )/1,3/-,)(_4! 24)$3(2-.,! )/4! 1/%! (4%$--2)./%! 821!
h$,-()/*! +,-,! =(-:,-! $4,! ,1(,4V,! /=()(,1! )/4! 211/%! d! ,1(%.,-1/%! ,1! 2?5-)(./! )/1/4(,1*! 24!
),1(8,8! 82! U.-/+,%! ,$@(1(,-2%! 82! C,-1/%! HGY;! I,! )/--2%+/4824)(,! 24.-2! 1/%! 7242-,12%!
427-/%! d! 1,%! ,$./-(8,82%! 8/:(4(),4,%! 2%! 2%+2)(,1:24.2! (4.2-2%,4.2*! d,! &$2! +2-:(.2!
(824.(=(),-!1/%!:_9(12%!82!,:3,%!+,-.2%!+,-,!%211,-!1,!,1(,4V,!24!1,!+-(:,92-,!82!"`JM*!
,%^!)/:/!1,%!)/48()(/42%!821!,)$2-8/;!\!)/4.(4$,)(_4*!24$:2-/!1,%!+-(4)(+,12%!9()./-(,%!
82! 1/%! 427-/%! ,$@(1(,-2%! )/4.-,! l-,4)(,! d! 1,%! -2,))(/42%! )/4.-,+$2%.,%! 82! 1,%!
,$./-(8,82%!8/:(4(),4,%*!,!:28(/!),:(4/!24.-2!21!-2)21/!d! 1,!7-,.(.$8!X,)(,!,&$211,%!
.-/+,%!+/-! 1/%!%2-9()(/%!+-2%.,8/%;!F1!24=-24.,:(24./!24.-2!1/%!7242-,12%!427-/%!d! 1/%!












+/31,)(_4! 8/:(4(),4,*! ,%^! )/:/! 1,! +-/+,7,48,! 2%+,W/1,! +,-,! -21,.(9(V,-! %$%! 2=2)./%!
427,.(9/%! 24! 21! )/4?$4./! 821! H:+2-(/*! %2! 9,1/-,4! 82.24(8,:24.2;! A,:3(54! -29(%.24!
(4.2-5%!1/%!,3$%/%!82!1,%!.-/+,%!82!A/$%%,(4.!I/$92-.$-2!8$-,4.2!1,!,42@(_4!7-,8$,1!82!
Z,4./! ]/:(47/*! &$2! ,$:24.,-/4! 1/%! %$=-(:(24./%! 82! 1/%! 8/:(4(),4/%! 82%82! "`JN;!
l(4,1:24.2*!82%)-(3/!21!+2-(+1/!82!1/%!8/:(4(),4/%!&$2!82)(8(2-/4!:,-)X,-%2!)/4!21!=(4!










24! Z,4./! ]/:(47/*! &$2! X,! %(8/! /3?2./! 82! 9,1/-,)(/42%! ,:3(9,124.2%! +/-! 1/%!
2%+2)(,1(%.,%!82! 1,! -29/1$)(_4!X,(.(,4,;!</-![1.(:/*! %2! )/4.-,%.,! 1,!,8:(4(%.-,)(_4!821!





82! 1,! ,8:(4(%.-,)(_4! =-,4)2%,! 24! Z,4./! ]/:(47/*! )/4.-,%.e48/1/%! )/4! 1,! 12,1.,8!
8/:(4(),4,! X,)(,! 1,! C/-/4,! 2%+,W/1,*! +2%2! ,! 1,! .-,()(_4! 82! 1,! +,V! 82! b,%(12,;! \!
)/4.(4$,)(_4*!24$:2-/!1/%!+-(4)(+(/%!24!&$2!%2!(4%+(-,-/4!1/%!-232182%!+,.-(/.,%!+,-,!
%$3129,-%2!)/4.-,!21!7/3(2-4/!=-,4)5%*!d!82%)-(3/!1,%!+-(4)(+,12%!),:+,W,%!82!1,!h$2--,!
82! f2)/4&$(%.,*! +-2%.,48/! ,.24)(_4! ,! 1/%! ,1(,8/%! 82! 1/%! +,.-(/.,%! d! -2%,1.,48/! 1,!
3(%2).-(V! &$2! %(74(=()_! 1,! 9()./-(,! +,.-(/.,! 82! <,1/! g(4),8/;! \1! =(4,1! 82! 2%.2! ),+^.$1/*!
2%.$8(/!1/%!.5-:(4/%!82!1,!),+(.$1,)(_4!=-,4)2%,!24!?$1(/!82!"KQJ;!\!2%.2!),+^.$1/!%(7$2!
! ! ""!
$4! 2+^1/7/! 24! 21! &$2! 2@+1()/! 21! )/4.-,%.2! 24.-2! Z,4./! ]/:(47/*! )$d,! +/31,)(_4! %2!
%$3129_! +,-,! -2%.,$-,-! 1,! %/32-,4^,! 2%+,W/1,*! d! 21! -2%./! 82! g(%+,4/,:5-(),! &$2*! ,!
2@)2+)(_4! 82! C$3,! d! <$2-./! f()/*! 2:+2V_! ,! 1$)X,-! +/-! %$! (482+24824)(,! ?$%./!
24./4)2%;! \%(:(%:/*! 2%.$8(/! 1,%! +-(:2-,%! :28(8,%! 82! 1,! ,8:(4(%.-,)(_4! )/1/4(,1!





,%$:2! 1,! )/4)2+)(_4! 82! 1,! X(%./-(,! ,.1e4.(),! )/:/! $4,! X(%./-(,! 82! (4.2-,))(_4! 2!
(4=1$24)(,%! -2)^+-/),%*!2%7-(:(8,!+/-!21!,),85:()/!3-(.e4()/! #/X4!F11(/..aT;!F1! .-,%(27/!
X$:,4/*! :,.2-(,1! 2! (82/1_7()/! 24.-2! ,:3,%! /-(11,%! 821! /)5,4/! =$2! 2%+2)(,1:24.2!
(4.24%/!24!1,!%27$48,!:(.,8!821!%(71/!iGHHH*!)/(4)(8(248/!)/4!21!(4()(/!82!1,!U2-,!82!1,%!
-29/1$)(/42%Ya`;!</-!2%.2!:/.(9/*!1,%!(82,%!(1$%.-,8,%!2$-/+2,%!(4%+(-,-/4!,!1/%!+,8-2%!
=$48,8/-2%! 82! 1/%! F%.,8/%! E4(8/%*! &$2! ,! %$! 92V! (4=1$d2-/4! 24! 1/%! (82_1/7/%! 82! 1,!
-29/1$)(_4!=-,4)2%,;!]()X,!)(-)$1,)(_4!.,:3(54!2@(%.(_!24.-2!1,%!8(=2-24.2%!-27(/42%!82!
,&$211,%! /-(11,%! ,.1e4.(),%*! 82! :/8/! &$2! 82%82! Z,(4.O]/:(47$2*! 1,! (82/1/7^,!
-29/1$)(/4,-(,!%2!.-,4%:(.(_!,1!-2%./!82!I,.(4/,:5-(),*!7242-,48/!2)/%!:24/-2%!82!1,!
-29/1$)(_4!2%)1,9,;!I,%!,$./-(8,82%!:2.-/+/1(.,4,%!d!)/1/4(,12%!2@.-,4?2-,%!(4.24.,-/4!
(:+28(-1/! (4=-$).$/%,:24.2*! 24! 3$24,! :28(8,! +/-&$2! 82%)/4/)^,4! 1/%! 8(92-%/%!
:2),4(%:/%!+,-,!8()X/!.-,%(27/!82!(82,%;!
F%.,! (492%.(7,)(_4! %2! (4%2-.,! .,:3(54! 24! 21! e:3(./! 82! 1,! X(%./-(,! +/1^.(),;!
F=2).(9,:24.2*!)$,48/!%2!,4,1(V,!1,!(:+1(),)(_4!821!7/3(2-4/!2%+,W/1!24!1,!-29/1$)(_4!




aT!! FIIHBAA*! aQQ"S! MT;! F4! 2%.,! :(%:,! )/4=2-24)(,*! #/X4! F11(/..! 82=(4(_! 21! \.1e4.()/! )/:/! $4,! 9^,! 82!
)/:$4(),)(_4*! 24! 1$7,-! 82! $4,! 3,--2-,*! d! %/%.$9/! &$2! 21! /)5,4/! /=-2)(_! /+/-.$4(8,82%! (1(:(.,8,%!


















%(74(=(),.(9/%*! +,-,! +/42-! 1,! ,.24)(_4! 24! 1,! )$1.$-,! 821! %2-! X$:,4/! )/:[4;! ]2! 2%.,!
=/-:,*! %2! +/42! .5-:(4/! ,! 1,! 8(%.(4)(_4! 24.-2! 1,! ,1.,! )$1.$-,! d! 1,! )$1.$-,! +/+$1,-;! F1!
+-(4)(+,1! /3?2.(9/! 82! 1,! X(%./-(,! )$1.$-,1! )/4%(%.2! 24! :/%.-,-! )_:/! 1,! -21,)(_4!










%2)./-2%! %/)(,12%! %2W,1,8/%! +/-! v,19(4*! 24! Z,4./! ]/:(47/! .$9(2-/4! $4,! 8/312!





24.-2! 1,%! ,$./-(8,82%! )/1/4(,12%! d! 1/%! 427-/%! 82! #2,4Ol-,4m/(%;! F%./%! [1.(:/%! %2!
)/4%(82-,-/4!,!%^!:(%:/%!2&$(+,-,8/%!,1!2?5-)(./!)/1/4(,1!31,4)/*!.-,%!%$!-2)1$.,:(24./!
)/:/! .-/+,%! ,$@(1(,-2%! 821! -2d! 2%+,W/1! C,-1/%! HG! 24! "`JM;! Z(4! 2:3,-7/*! 1/%! 31,4)/%!
8/:(4(),4/%!%(2:+-2!1/%!)/4%(82-,-/4!)/:/!%$%!(4=2-(/-2%!+/-!%$!)/1/-!%$!+(21!d*!.-,%!1,!
+,V!82!b,%(12,*!1/%!%/:2.(2-/4!,1!/%.-,)(%:/*!+2%2!,!%$%!%2-9()(/%!82%.,),8/%!,!F%+,W,;!
F4! 21! e:3(./! 82! 1,! X(%./-(,! %/)(,1*! 2%! .,:3(54! (:+/-.,4.2! (824.(=(),-! 1/%! 9,1/-2%! 821!
7/3(2-4/! d! 1,! +/31,)(_4! 8/:(4(),4,! 24! 21! )/4.2@./! +/%.2-(/-! ,! 1,! +,V! 82! b,%(12,*!
(824.(=(),48/! 1,! 124.,! :$.,)(_4! 82! 1,%! (4&$(2.$82%! 821! +$231/*! ,! &$(24! 1,! )1,%2!
8/:(4,4.2!,),3_!X,)(248/!+,-.^)(+2!82!%$%!%$%!+-/+(,%!+-2/)$+,)(/42%;!]()X/!+-/)2%/!
(82/1_7()/! +/%(3(1(._! 1,! =/-:,)(_4! 82! $4,! )/4)(24)(,! )/12).(9,! 8/:(4(),4,*! &$2!
2)1/%(/4_!24!%2+.(2:3-2!82!"KQK;!!
F1! 2%.$8(/! 82! 1/%! +-2?$()(/%! -,)(,12%! 2%! (7$,1:24.2! (4.2-2%,4.2! 82%82! 1,!
+2-%+2).(9,!82!1,!X(%./-(,!%/)(,1!d!)$1.$-,1;!F4!2=2)./*!21!-2)21/!:$.$/!24.-2!31,4)/%!d!
427-/%*! d! 1,%! 8(=2-24)(,%! 24.-2! %$%! -2%+2).(9/%! )_8(7/%! 82! 9,1/-2%*! 82324! ,4,1(V,-%2!
X,)(248/! $%/! 82! 1/%! )/4)2+./%! 2:+12,8/%! +/-! 8()X,! 1^42,! X(%./-(/7-e=(),;! </-! $4,!




)/4! F%+,W,;! \%(:(%:/*! 82324! -2%,1.,-%2! 1/%! +-2?$()(/%! -,)(,12%! %$3d,)24.2%! 82! 1,%!
,$./-(8,82%!X(%+,4,%*! %$31(:,8/%!:(24.-,%! 1/%! (4.2-2%2%!2%.-,.57()/%!+-(:,-/4!%/3-2!
21!:(28/! ,1! 427-/*! +2-/! -2,9(9,8/%! )$,48/! %2! =-$%.-,-/4! 1/%! +1,42%! 82! F%+,W,! 24! 21!
h$,-()/;! </-! /.-,! +,-.2*! 8232! 9,1/-,-%2! 1,! (4=1$24)(,! 821! U%^48-/:2! X,(.(,4/Y! 24! 1,!
%$3129,)(_4!82!1/%!8/:(4(),4/%!)/4.-,!1/%!=-,4)2%2%!24!,7/%./!82!"KQK*!)/4!/3?2./!82!
-2%.,$-,-! 1,! %/32-,4^,! X(%+,4,*! 24! 1$7,-! 82! )/:3,.(-! +/-! 1,! (482+24824)(,! 82! Z,4./!




j()X21! G/92112! %/3-2! 1/%! +-/)2%/%! 82! (4.2-:28(,)(_4! )$1.$-,1;! I/%! +1,4.2,:(24./%!
! ! "P!
.2_-()/%!82!2%.2!X(%./-(,8/-!%2!,+1(),4!,!1,%!%/)(28,82%!),-(32W,%*!8/482!1,!:28(,)(_4!
)$1.$-,1!,8&$(-(_!$4,! (4.2-2%,4.2!92-.(24.2! -,)(,1S! 1/%!+1,4.,8/-2%! .-,4%:(.(2-/4!,! 1/%!
2%)1,9/%! 1/%! )_8(7/%! 82! )/48$).,! (:+$2%./%! +/-! 1,! 51(.2! 31,4),*! )/4! /3?2./! 82!
)/4%2-9,-! 21! /-824! 24! 1,%! +1,4.,)(/42%;! <,-,! 211/*! %2! %(-9(2-/4! 82! 82.2-:(4,8/%!
2%)1,9/%!U82!51(.2Y!/!U),-(%:e.()/%Y!82! 1/%! (4724(/%;!F%.,! (4.2-:28(,)(_4!)$1.$-,1*! .,4!
3242=()(/%,!+,-,!1/%!X,)248,8/%!(4()(,1:24.2*!,),3_!9/19(548/%2!)/4.-,!211/%!:(%:/%>!
d,!&$2!24!:e%!82!$4,!/),%(_4!1/%!1^82-2%!427-/%*!.-,4%:(%/-2%!82!1,%!8(-2).-()2%!82!1/%!
8$2W/%*! ,+-/92)X,-/4! %$! ,%)24824)(,! %/3-2! 21! -2%./! 82! 2%)1,9/%! +,-,! %$3129,-1/%!
)/4.-,!1/%!,:/%MQ;!!
A,:3(54! %2! X,4! :,42?,8/! 24! 2%.2! .-,3,?/! )/4)2+./%! 82! 1,! X(%./-(/7-,=^,!
:,-@(%.,!(4712%,!82!1/%!,W/%!TQ;!</-!2?2:+1/*!21!#%2"'6(3',)"$*!.(+/!X$:,4/!,)$W,8/!d!
2%.$8(,8/!+/-!g/3%3,u:!24!%$!/3-,!I&"."$"5*(J*3*6#*!2%![.(1!+,-,!21!)/:2.(8/!82!2%.,!
(492%.(7,)(_4*! X,3(8,! )$24.,! 82! %$! %2:2?,4V,! )/4! 1/%! 2%)1,9/%! -232182%! 82! 1,%!
+1,4.,)(/42%! ,4.(11,4,%! d! ,:2-(),4,%*! %,19,48/! 1,%! 8(%.,4)(,%M";! \:3/%! -2=12?,3,4! 21!
82%)/4.24./!82!%$!)/:$4(8,8!24!:/:24./%!2%+2)(,1:24.2!)-^.()/%*!),$%,8/%!+/-!1/%!
,3$%/%!82!1,%!,$./-(8,82%;!k/!/3%.,4.2*!$4,!8(=2-24)(,!=$48,:24.,1! 12%!%2+,-,3,!821!
3,48(8/! %/)(,1S! 2%.2! [1.(:/! ,).$,3,! %/1/*! :(24.-,%! &$2! 1/%! 2%)1,9/%! %2! )//-8(4,3,4!
+,-,! %$3129,-%2! 24!:,%,;! <,-.(248/! 82! 2%.,! 3,%2*! .,:3(54! +$282! (824.(=(),-%2! ,! 1/%!
2%)1,9/%! -232182%! 82! \:5-(),*! %/3-2! ./8/! ,! 1/%! 3/V,12%! ,=-(),4/%*! )/4! 1,! =(7$-,! 821!
8&"."$"5*( &*3*6;! </-! /.-,! +,-.2*! %2! (824.(=(),4! 1,%! %2:2?,4V,%! 24.-2! 21! :(124,-(%:/!
)/4.2:+/-e42/*!2%.$8(,8/!.,:3(54!+/-!g/3%3,u:*!d!21!2%+^-(.$!(4%$--2))(/4,1!427-/*!
)$d/%! +-/.,7/4(%.,%! .,:3(54! ,%+(-,3,4! ,! )/4%.-$(-! $4! /-824! 4$29/! :28(,4.2! 1,!
82%.-$))(_4!821!/-824!9(724.2Ma;!!
!
l(4,1:24.2*! +,-,! ,)/:2.2-! 2%.,! (492%.(7,)(_4*! %2! X,! $.(1(V,8/! 8/)$:24.,)(_4!
82! 9,-(/%! ,-)X(9/%! 2%+,W/12%! d! 2@.-,4?2-/%;! F4! 21! \-)X(9/! g(%._-()/! k,)(/4,1! %2! X,4!









,4.2! 1,%! +-(:2-,%! 4/.()(,%! 82! 1,! -29/1$)(_4! 2%)1,9,;! </-! [1.(:/*! 2@(%.2! $4! 9/1$:24!
8/)$:24.,1!(:+/-.,4.2!%/3-2!1,!h$2--,!82!f2)/4&$(%.,*!8/482!%2!)/4%(74,4!.,4./!1/%!




82! F%.,8/;! Z2! .-,.,! 82! 82.,11,8/%! (4=/-:2%! 82! 1,%! ,$./-(8,82%! )/1/4(,12%! %/3-2! 21!
82%241,)2!82!1,%!+-(4)(+,12%!,))(/42%!82!7$2--,!24!Z,(4.O]/:(47$2*!%/3-2!1,!)2%(_4!82!
Z,4./!]/:(47/!,!l-,4)(,!24!1,!+,V!82!b,%(12,*!d!%/3-2!%$!+/%.2-(/-!,42@(_4!7-,8$,1!+/-!
1,%! .-/+,%! 82! A/$%%,(4.! I/$92-.$-2;!j$)X/%! 82! 2%./%! 8/)$:24./%! =$2-/4! /3?2./! 82!
28()(/42%! +/%.2-(/-2%*! -2,1(V,8,%! +/-! 21! X(%./-(,8/-! 8/:(4(),4/! F:(1(/! f/8-^7$2V!
]2:/-(V(;! F4! 21! \-)X(9/! h242-,1! 82! Z(:,4),%! %2! X,! -29(%,8/! 8/)$:24.,)(_4! 82! 1,!
Z2)-2.,-^,! 821! ]2%+,)X/! 82! h$2--,;! F4.-2! 1/%! 8/)$:24./%! &$2! 1,! (4.27-,4*! -29(%.2!
2%+2)(,1! (4.2-5%! 1,! )/--2%+/4824)(,! 24.-2! 21! 7/3(2-4/! )/1/4(,1! 8/:(4(),4/! d! #2,4O
l-,4m/(%;!l(4,1:24.2*!24!1,!b(31(/.2),!k,)(/4,1!2@(%.24!,17$4/%!.2%.(:/4(/%!2%24)(,12%!
&$2! +2-:(.24! 24:,-),-! 1,! -29/1$)(_4! X,(.(,4,! 24! 21! )/4.2@./! ,.1e4.()/;! F4.-2! /.-/%*!
8232!82%.,),-%2!21!(4=/-:2!821!)/482!82!\-,48,!,!1,!C/-/4,!%/3-2!1/%!+2-?$()(/%!82!1,!





&$2! X,)2! -2=2-24)(,! ,1! 82%,--/11/! 82! 1,! -29/1$)(_4! X,(.(,4,*! 82%82! "`J"! X,%.,! 1,!
(482+24824)(,! 82! g,(.^! 24! "KQP;! C/4.(242! 1,%! 82)1,-,)(/42%! 82! 1/%! +1,4.,8/-2%!
=-,4)2%2%*! &$2! :2! X,4! +2-:(.(8/! -2)/4%(82-,-! 21! +,+21! 82! F%+,W,! 24! ,&$211/%!
,)/4.2)(:(24./%*!,%^!)/:/!,)1,-,-!,17$4/%!2+(%/8(/%!/%)$-/%S!+/-!2?2:+1/*!1,!:,.,4V,!
82! 1/%! =-,4)2%2%! 82! b,d,?e! ,! :,4/%! 82! 1/%! ,$@(1(,-2%! 82! #2,4Ol-,4m/(%;! H7$,1:24.2!
-2129,4.2%! %/4! 1/%! (4=/-:2%! 3-(.e4()/%! %/3-2! 1,! h$2--,! 82! f2)/4&$(%.,*! 7-,)(,%! ,! 1/%!
! ! "T!
)$,12%! %,32:/%! &$2! 1,%! ,$./-(8,82%! 3-(.e4(),%! 821! C,-(32! ,+/d,-/4! ,! 1/%! 2%+,W/12%!
8/:(4(),4/%*!,!2%+,18,%!821!7,3(42.2!82!Z,(4.!#,:2%;!!
F4! 1,! b-(.(%X! I(3-,-d*! X2! .24(8/! ,))2%/! ,1! (4=/-:2! )-$)(,1! +'",$F-%.",/A*P(
>%.8$*( &*,)A( 8'&( 6*( /K,K&'6( 0'5*'AL( Q( #*#( 2%,2"$%?*,#@( Q( 6N%8","%,( 8A36"RA*@( 'AL(
'A$%&"$K#( 2%,#$"$AK#;! F4! 51! %2! -2)/72! 1,! 82)1,-,)(_4! 82! n.(2442! I,92,$@*! 7/32-4,8/-!
(4.2-(4/! 82! Z,(4.O]/:(47$2! 24.-2! "`JM! d! "`JT*! X/d! )/4%(82-,8/! 21! +-(4)(+,1!
-2%+/4%,312!82! 1,!82%2-)(_4!82!A/$%%,(4.!I/$92-.$-2!,1!3,48/! =-,4)5%!82%82! 1,%! =(1,%!
2%+,W/1,%*! 24! 1,! +-(:,92-,! 82! "`JP;! A,:3(54! X2! ,4,1(V,8/! 1,!!"#$%&"'( )*( 6'( S#6'( )*(
+',$%( -%.",/%*! )$d/! ,$./-! ,4_4(:/! -2%+/482! ,! 1,%! %(71,%! ];G;\;F;<;*! d! 21! I&K2"#(
:"#$%&"RA*!82!h(132-.!h$(112-:(4*! 1$7,-.24(24.2!821!7242-,1!l2--,48!d*!+/-!211/*!.2%.(7/!
82! 2@)2+)(_4! 82! 1,! h$2--,! 82! f2)/4&$(%.,;! </-! [1.(:/*! 82%.,),! 1,! /3-,! T$A)*#( #A&(
6N:"#$%"&*()N!'O$"*!24!/4)2!9/1[:242%*!821!X(%./-(,8/-!X,(.(,4/!b2,$3-$4!\-8/$(4;!!
F4!F%.,8/%!E4(8/%!2@(%.24!8/%!)/12))(/42%!=$48,:24.,12%S!24!+-(:2-!1$7,-*!1/%!
(4=/-:2%! )/4%$1,-2%*! :()-/=(1:,8/%! d! )/4%2-9,8/%! 24! 1/%! k,.(/4,1! \-)X(92%! ,48!
f2)/-8%!\8:(4(%.-,.(/4*!24!%$!:,d/-!+,-.2!(458(./%;!F1!7-$2%/!)/--2%+/482!,1!+2-(/8/!
"`J"O"`JP! d! "`J`O"KQ";! I/%! 8/)$:24./%! 821! +-(:2-! 7-$+/! )/:+12:24.,4! 1,!
(4=/-:,)(_4! 82! 1,! 8/)$:24.,)(_4! 2%+,W/1,! d! 3-(.e4(),*! d! ,d$8,4! ,! )/4/)2-! 1,!
+,-.()(+,)(_4!/=()(/%,!821!7/3(2-4/!2%+,W/1!24!1,!-29/1$)(_4!X,(.(,4,;!I/%!8/)$:24./%!
-21,.(9/%!,!1/%!,W/%!"`J`O"KQ"!+2-:(.24!2%.$8(,-!1,%!-,V/42%!&$2!(4)(.,-/4!,!A/$%%,(4.!
I/$92-.$-2!,! (49,8(-! 1,! ,4.(7$,! )/1/4(,!2%+,W/1,!82! Z,4./!]/:(47/;! f29(%.2!2%+2)(,1!
(4.2-5%!1,!)/12))(_4!8/)$:24.,1!+-(9,8,!821!2%)-(./-!4/-.2,:2-(),4/!#/X4!q/312-*!&$2!
+-/3,312:24.2! %2! (4.2-2%_! +/-! ,&$211/%! ,)/4.2)(:(24./%! :(24.-,%! .-,3,?,3,! 24! 21!
4/-.2! 82! r=-(),*! ,1! %2-9()(/! 82! 1,! 2:3,?,8,! 4/-.2,:2-(),4,;! F4! 1,! ,).$,1(8,8*! 8()X,!
)/12))(_4! %2! 24)$24.-,! 24! 21! Z)X/:3$-7! C24.2-! =/-! f2%2,-)X! (4! \=-(),4! C$1.$-2! 82!
k$29,!p/-o;!F4!%$%!),?,%!%2!)/4%2-9,4!=-,7:24./%!82!:2:/-(,%!)/4.2:+/-e42,%!82!1,!


















:2! )/4)28(_! %248,%! 32),%! 82! ,1/?,:(24./! d! :,4$.24)(_4! 24! 1,! f2%(824)(,! 82!
F%.$8(,4.2%!82!j,8-(8*!+,-,!1/%!)$-%/%!,),85:()/%!aQQJOaQ"Q!d!aQ"QOaQ"";!F4!21!),%/!
82!1,!f2%(824)(,*!823/!X,)2-!:24)(_4!2%+2)(,1!82!%$!8(-2)./-,*!\1()(,!h_:2VOk,9,--/*!
821! 8(-2)./-! ,8?$4./! +/-! 21! \d$4.,:(24./! 82!j,8-(8*! <,31/!j,-.^4! \)2W,*! d! 82! 1/%!
)//-8(4,8/-2%!82!32),-(/%*!f,=,21!#$1(e4!d!b2,.-(V!<,31/%;!
F4! %27$48/! 1$7,-*! X2! 82! ,7-,82)2-! ,!:(%! 8(-2)./-,%! 82! .2%(%*! 1,! 8/)./-,! H45%!





1^42,! 82! (492%.(7,)(_4;! F%+2)(,1:24.2! (:+/-.,4.2! X,! %(8/! 1,! ),1$-/%,! ,)/7(8,! 82! 1/%!
:(2:3-/%!82!8()X,!1^42,*!U]2!(:+2-(/%!d!)/1/4(,%S!%/)(28,82%!d!)$1.$-,%!,.1e4.(),%Y*!d!
821! h-$+/! 82! F%.$8(/%! C/:+,-,8/%! 821! C,-(32! d! j$48/! \.1e4.()/S! 1,%! 8/)./-,%!
C/4%$21/!k,-,4?/!B-/9(/*!\4,!C-2%+/!Z/1,4,*! I2(8,!l2-4e482V!<-(2./*!j,-^,!]/1/-2%!
h/4Ve12VOf(+/11!d!j,4$21!I$)24,!h(-,18/;!\%(:(%:/*!X2!82!-2%,1.,-!21!,:+1(/!-2%+,18/!






-2+-2%24.,8,! +/-! 1/%! 8/)./-2%! I2/4)(/! I_+2VOB)_4! C,3-2-,! d! C/4%$21/! k,-,4?/!




g(%._-()/! k,)(/4,1*! j,-^,! #/%5! \--,4V*! &$2! :2! (48()_! 1/%! =/48/%! 8/482! +/8-^,!
24)/4.-,-! :,d/-! 9/1$:24! 8/)$:24.,1! +,-,! :(! .2:,! 82! 2%.$8(/;! H7$,1:24.2!
(42%.(:,312!=$2!1,!)/1,3/-,)(_4!82!1,!?2=,!82!%,1,!821!\-)X(9/!821!j(4(%.2-(/!82!\%$4./%!
F@.2-(/-2%! d! C//+2-,)(_4*! <(1,-! C,%,8/*! %(2:+-2! 8(%+$2%.,! ,! %2W,1,-! 21! ),:(4/! ,!
&$(242%!%2!(4()(,4!24!21!:$48/!82!1,!(492%.(7,)(_4*!d!,!&$(242%!d,!%/4!92.2-,4/%!24!51*!
+2-/!,[4!%2!+(2-824!82!92V!24!)$,48/!24.-2!:/4.,W,%!82!127,?/%;!\%(:(%:/*!:2!%(24./!
24! 1,! /31(7,)(_4! 82! :,4(=2%.,-! :(! 7-,.(.$8! d! :(! ,=2)./! ,1! +2-%/4,1! 82! 1,! b(31(/.2),!
A/:e%!k,9,--/!A/:e%*!)/4!&$(24!X2!:,4.24(8/!$4,!2%.-2)X,!-21,)(_4!8$-,4.2!)$,.-/!
,W/%*!d!)$d,!,17,-,3^,!X,!,:24(V,8/!1,-7,%!.,-82%!82!2%.$8(/*!12).$-,!d!-28,))(_4;!!
]$-,4.2! :(%! 2%.,4)(,%! 24! 21! 2@.-,4?2-/*! X2! .-,3,?,8/! +,-,! 9,-(/%! )24.-/%! 82!
(492%.(7,)(_4!)$d/%!:(2:3-/%!:2!,+/-.,-/4!)/4%2?/%!)-$)(,12%!+,-,!21!82%,--/11/!82!:(!
.-,3,?/;! F4! I/48-2%*! 1,! 8/)./-,! #2,4! Z.$33%! :2! ,d$8_! ,! +2-=(1,-! :(! +-/d2)./*! d! ,!
9,1/-,-! 1,! 8/)$:24.,)(_4! (458(.,! &$2! .$92! 1,! %$2-.2! 82! )/4%$1.,-*! ,4(:e48/:2! ,!
(4()(,-!1,!-28,))(_4!82!1,!.2%(%;!\82:e%!82!211,*!2%./d!24!82$8,!)/4!1,!8/)./-,!j,@(42!
j/1d42$@*! 8(-2)./-,! 821! H4%.(.$.2! =/-! .X2! Z.$8d! /=! .X2! \:2-(),%*! 8/482! 7/)5! 82! $4!
(4:2?/-,312! 2%+,)(/! 82! .-,3,?/>! 1/%! 8/)./-2%! q,.2! D$(44! d! \8-(,4! <2,-)2*! &$2!
2%.$9(2-/4! ,! :(! 8(%+/%()(_4! +,-,! ,d$8,-:2! ,! -2%/192-! 1/%! +-/312:,%! +-/+(/%! 82!
)$,1&$(2-!?/924!(492%.(7,8/-!&$2!9(,?,!,1!2@.-,4?2-/!+/-!+-(:2-,!92V>!j,48d!b,4./4!d!
#,:2%! C-/4,4*! -2%+/4%,312%! 821! C/1/4(,1! B==()2! 82! AX2! k,.(/4,1! \-)X(92%*! &$2! :2!
(48(),-/4! 1/%! =/48/%! 8/482! +/8-^,! 24)/4.-,-! 8/)$:24.,)(_4! 2%24)(,1! +,-,! :(!




82! 1,!k2u!p/-o!E4(92-%(.d*!3,?/! 1,!%$+2-9(%(_4!82!%$!8(-2)./-,*! 1,!8/)./-,!\8,!l2--2-;!
! ! "J!
F%.,! [1.(:,! :2! %2W,1_! 1/%! +-(4)(+,12%! ,-)X(9/%! 8/482! 823^,! ,)$8(-! +,-,! 3$%),-!
(4=/-:,)(_4*! d! %(2:+-2! 2%.$9/! 8(%+$2%.,! ,! )/:24.,-! :(%! 8$8,%! d! :(%! +-/7-2%/%;!
\%(:(%:/*! %(2:+-2! 2%.,-5! 24! 82$8,! )/4! \442! F112-*! =$.$-,! 8/)./-,! 24! X(%./-(,! 821!
C,-(32*! )$d,%! 8/.2%! +,-,! 1,! 28()(_4! .2@.$,1! :2! X,4! +2-:(.(8/!:2?/-,-! 21! 2%.(1/! d! 1,!
2%.-$).$-,!82!1,%!+,-.2%!24!(4715%*!d!,!&$(24!(4.24./!)/--2%+/482-!,%2%/-e48/12!)/4!%$%!






D$(Ve! :e%! &$2! 4(47$4,! /.-,! 8(%)(+1(4,*! 1,! X(%./-(,! 2%! $4,! 9/),)(_4! 8(=^)(1! 82!
2@+1(),-;!F4!:(!),%/*!:e%!,11e!82!-2%+$2%.,%!._+(),%!d!=-,%2%!X2)X,%*! 1,!2@+1(),)(_4!82!
:(! 9/),)(_4! .(242! 4/:3-2%! d! ,+211(8/%S! :(! +-/=2%/-! 82! X(%./-(,! 82! Fhb*! \4./4(/!
j211,8/*!82%+2-._!24!:^!21! (4.2-5%!+/-! 1,!:$%,!C1^/*!d!:(!+-2+,-,8/-!82!%212).(9(8,8*!
#/%5! I$(%! ]217,8/*! )/4=(-:_! 8()X/! (4.2-5%*! ,$4&$2! :2! ,:24,V_! 9,-(,%! 92)2%! +,-,!






+2-(/8/!82! =/-:,)(_4*!2%!+/-! 1,%!,:(%.,82%!&$2!X2!24)/4.-,8/!24!21! ),:(4/*! %(4! 1,%!
)$,12%!4,8,!82!2%./!X,3-^,!.24(8/!%24.(8/;!G^)./-!X,!2%.,8/! ?$4./!,!:^!82%82!:$)X/!
,4.2%>! )/4! 51! ,+24,%! X2! X,31,8/! 82! .-,3,?/! 24! 4$2%.-/! 8(2V! ,W/%! 82! ,:(%.,8*! +2-/!
,:3/%!X2:/%!+,%,8/!1,-7/%!-,./%!:28(.,48/!%/3-2!21!(4=(4(./!d!:e%!,11e*!=/-?,48/!$4!
2%.-2)X/!9^4)$1/!&$2!X,!-2%(%.(8/!./8/!.(+/!82!249(.2%;!]2%+$5%*!X2!.24(8/!1,!%$2-.2!82!
)/4/)2-! ,! 724.2! 2@)2+)(/4,1*! )/4! &$(24! X2! )/:+,-.(8/! 5@(./%! d! %(4%,3/-2%*!
2%.,312)(248/!$4,!2%.-2)X,!-21,)(_4!&$2!-2%(%.2!4$2%.-,%!)/4%.,4.2%!(8,%!d!924(8,%!+/-!
21! :$48/;! ]2! 24.-2! ./8/%! 211/%*! X2! 82! 82%.,),-! ,! \12?,48-/*! \1()(,*! \4,! b;*! CX2:,*!
! ! "#!
$%&'()! *+,'-.)! /01'.)! /&2%2)! 32454)! 31.%)! 3142)! 31426.)! 3142&&.)! 37.%!89)! 37.%!:9)!;.&'1)!
;.&<.!=9)!;.&<.!>7'4.)!;'?72@!A9)!B12-<)!C.D.!E9)!C162&,1)!F2&?')!G.?1&2!H!I.%%'9!J%?2@)!
F1D<.)!K.&-2%)!=@-.!H!:20&1)!.02-+4!02!'%(@7'&42!2%!2@!?&7L1!02!-'4!-2M1&24!.-'?14)!
N.%! ,2%'01! @.!02@'(.02O.)!H! @.!024?&.('.)!02! @22&!.@?7%.4!L.&,24!02!-'! '%P24,'?.('Q%!H!
.%'-.&-2! .! 42?7'&! .02@.%,2)! (1%47@,+%01-2! 474! 070.4! H! ,&.%4-','R%01-2! 474!
&2(1-20.('1%249! /?7.@! ?&.,',70!-2&2(2%! ,1014!-'4! (1-L.S2&14! 02! @.! C24'02%('.! 02!
$4,70'.%,24)! (1%! T7'2%24! (1%P'P<! 07&.%,2! 014! .S14! '%1@P'0.6@249! 32.%! H! :20&1! -2!
(1%07M2&1%!L1&!7%!>1%0&24!%.P'02S1!L.&.!T72!0'4D&7,.42!02@!-+?'(1!M72?1!02!@7(24!H!
41-6&.4! 02! .T72@@.! ('70.0! L.&.! -<! 2,2&%.9! 37%,1! .! >7O! H! 312! (&7(R! 2@! :72%,2! 02!
U&11V@H%!2%!7%!L&2('141!.,.&02(2&!02!%1P'2-6&2)!H!(1-L.&,<!7%.!2-1,'P.!(2%.!2%!2@!
-2M1&! &24,.7&.%,2! '%0'1! 02! 32&42H! K',H9! :.&.! (1%(@7'&! @.! &2@.('Q%! 02! .-'?14)! N2! 02!




-'! @.01)! '%(1%0'('1%.@-2%,2)! 0.%01! ,101! @1! T72! ,'2%2%)! T72! 24! L1(1! H! .! @.! P2O!
02-.4'.01)!4'%!L20'&!M.-+4!%.0.!.!(.-6'19!$4,.!-2%('Q%!P.!L.&.!-'4!L.0&24)!=%,1%'1!H!
G2&2)! 2%! .?&.02('-'2%,1! L1&! 47! 2M2-L@1! N7-.%1! H! L1&T72)! 4'%! 4.62&@1)! -2! N.%!
2%42S.01! 2@! 4'?%'D'(.01! 02! ,&.6.M.&! .6%2?.0.-2%,2! L1&! .T72@@1! T72! 42! T7'2&2! L1&!


































w\),%/!4/!2%!2%./!82:,%(,8/x!F1! 12_4! 9(4/! d! .-,._!
82! )/:2-%2! 21! X$2%/;! ]2%+$5%! 82! 8,-12! :$)X,%!
9$21.,%*! 823(_! 82?,-1/;! F4./4)2%! 21! +2--/! %2! 1,4V_!
%/3-2!21!X$2%/>!1/!-/2!X,%.,!&$2!%2!),4%,*!d!.,:3(54!
,),3,! :,-)Xe48/%2;! p! ,X/-,! ,&$^! 9(242! $4,!
:(%2-,312! 7,11(4,! &$2! %2! =(7$-,! &$2! +$282! X,)2-!
,17/!)/4!21!X$2%/;!F%./!2%!82:,%(,8/;!!
ZCf\C*!#q!y!gfC*!);!";!A2%.(:/4(/!82!$4!92.2-,4/!82!
1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2! %/3-2! 1,%!






F4! 2%.2! 2+^7-,=2! %2! ,3/-8,4! .-2%! )$2%.(/42%S! 24! +-(:2-! 1$7,-*! %2! ,4,1(V,! 1,!
%/)(28,8! )/1/4(,1! 82! Z,(4.O]/:(47$2! 24! 9^%+2-,%! 82! 1,! -29/1$)(_4! 2%)1,9,*! )/4! 21!
/3?2./! 82! (824.(=(),-! 1,%! .24%(/42%! &$2!:/9(2-/4! ,! ,17$4,%! =,))(/42%! ,! (4)(.,-! ,! 1/%!
2%)1,9/%! ,! %$3129,-%2*! +,-,! ,+-/92)X,-%2! 821! ),/%! %$3%(7$(24.2;! Z27$(8,:24.2*! %2!
82=(42!1,!+/1^.(),!821!7/3(2-4/!2%+,W/1!=-24.2!,!1,!-29/1$)(_4!427-,!82!Z,(4.O]/:(47$2*!
,! :28(/! ),:(4/! 24.-2! 1,! 42$.-,1(8,8! d! 1,! )/1,3/-,)(_4! 24)$3(2-.,! )/4! &$(242%!
+-/9/),-/4!,&$211/%!82%_-8242%*!.,:3(54!+,-,!%,.(%=,)2-!1/%!(4.2-2%2%!2%.-,.57()/%!82!
1,! C/-/4,! 2%+,W/1,! 24! 21! C,-(32;! </-! [1.(:/*! %2! 2%.$8(,4! 1/%! .2%.(:/4(/%! 82! 1/%!
),$8(11/%!427-/%*! 1,%!,$./-(8,82%!8/:(4(),4,%!d!21!7/3(2-4/!2%+,W/1*!)/4!21!/3?2./!82!
82:/%.-,-!&$2!2%.2![1.(:/!X,3^,!-2%+,18,8/!1,!-29/1$)(_4!2%)1,9,!82%82!21!+-(4)(+(/!d*!
%(! 3(24! 4/! 1,! +-/9/)_*! =$2! $4! 212:24./! =$48,:24.,1! +,-,! +/%(3(1(.,-! %$! .-($4=/;! F1!
2%.$8(/! 2%.e! +-2)28(8/! 82! $4! 3-292! 2+^7-,=2! (4.-/8$)./-(/*! 8/482! %2! 9,1/-,! 1,!






I,!:,d/-^,!82! 1/%!2@+2-./%!24! 1,! -29/1$)(_4!X,(.(,4,*! )/(4)(82!24!,=(-:,-!&$2!
X$3/! 8/%! =/-:,%! =$48,:24.,12%! 82! -2%(%.24)(,S! 1,! -2%(%.24)(,! 9(/124.,*! )$d,%!
+-(4)(+,12%! 9^,%! 82! 2@+-2%(_4! =$2-/4! 21! )(:,--/4,?2! d! 1,%! -2321(/42%! 427-,%*! d! 1,!
-2%(%.24)(,!4/!9(/124.,;!F%.,![1.(:,*!&$28_!82!:,4(=(2%./!24!9,-(,%!,))(/42%!)/.(8(,4,%!
&$2*! 12?/%! 82! ,%+(-,-! ,! ,),3,-! )/4! 21! /-824! 2%)1,9(%.,! %[3(.,:24.2*! .248^,4! ,!
2-/%(/4,-1/!+/)/!,!+/)/;!\$4&$2!2-,!+2/-!)/4/)(8,*! )/4%.(.$^,! 1,!+-(4)(+,1! =/-:,!82!
-2%(%.24)(,! 2%)1,9,*! +$2%./! &$2! 29(824)(,3,! 21! 82%)/4.24./! +2-:,424.2! 82! 1/%!
2%)1,9/%!)/4!%$!)/48()(_4;!</-!2%/*!+,-,!-2=2-(-%2!,1!2%+^-(.$!&$2!1,%!(4%+(-_*!21!+-/=2%/-!
82! 1,!E4(92-%(8,8!82! 1,%! H48(,%!B))(824.,12%!b-(.e4(),%*!g(1,-d!j)];!b2)o12%*!,)$W_!21!
.5-:(4/!82!U%21=O1(32-,.(/4!2.X/%YMP;!
<,-,8_?(),:24.2*! 1,! =(1_%/=,! ,12:,4,! g,44,X! \-248.! X,3^,! -23,.(8/!
+-29(,:24.2! )$,1&$(2-! +/%(3(1(8,8! 82! -2%(%.24)(,! 2%)1,9,! +,-,! -2)1,:,-! 1,! 1(32-.,8*!
,127,48/! &$2! 21! ,4%(,! 82! 1(32-.,8! %_1/! +/8^,! %$-7(-! 24! &$(242%! )/4/)(2%24! 1,%!
(:+1(),)(/42%!82!8()X/!82-2)X/;!\$4&$2!21!=(1_%/=/!=-,4)5%!\12@(%!82!A/)&$29(112!X,3^,!
%$%)-(./! +-29(,:24.2! $4,! /+(4(_4! +,-2)(8,*! \-248.! =$2! :$)X/! :e%! :/82-,8,! d!
,8:(.(_!&$2! 1/%!2%)1,9/%!%^!+/8^,4!%$3129,-%2!+,-,!-2)1,:,-!21! =(4,1!82! 1/%!,3$%/%!82!
1/%! +1,4.,8/-2%MN;! \X/-,! 3(24*! ,89(-.(_! 821! -(2%7/! 82! )/4=$48(-! 1,%! -29$21.,%! 2%)1,9,%!
+/-!1,!1(32-.,8*!)/4!1,%!(4%$--2))(/42%!+,-,!1,!:2?/-,!82!1,!)/48()(_4!2%)1,9,*!&$2!2-,4!
:$d! +/.24.2%! %/)(,1:24.2*! +2-/! 2%.5-(12%! 82%82! 1,! +2-%+2).(9,! +/1^.(),S! ,! %$! ?$()(/*!
?,:e%!82%2:3/),3,4!24!$4,!.-,4%=/-:,)(_4!821!/-824!9(724.2MT;!C/4!),%(!$4!%(71/!82!
8(%.,4)(,*! A/)&$29(112! d! \-248.! (824.(=(),-/4! 1,! 2%)1,9(.$8! )/4! 21! %/:2.(:(24./! ,! $4!
7/3(2-4/! .(-e4()/*! d! 1,! -23218^,!2%)1,9,! )/:/!21!82-2)X/!82! 1/%!+$231/%!,! %$3129,-%2!
)/4.-,!21!82%+/.(%:/;!]2!2%.,!=/-:,*!)/4.(4$,3,4!1,!.-,8()(_4!(4.212).$,1!2$-/+2,!24!
21!.-e4%(./!821!%(71/!iGHHH!,1!%(71/!iHi*!24),-4,8,!+-(4)(+,1:24.2!+/-!21!=(1_%/=/!,12:e4!








\+,-24.2:24.2*! 1,! -29/1$)(_4!82!Z,(4.O]/:(47$2!X,3^,! )/4.-,8()X/!,!5%./%!d!
/.-/%! +24%,8/-2%*! 2%)5+.()/%! %/3-2! 21! 2%+^-(.$! (4%$--2))(/42%! 2%)1,9/;! Z(4! 2:3,-7/*!
2%.,!)/4)1$%(_4!%2!92!4/.,312:24.2!,1.2-,8,!%(!%2!2%.$8(,!82.,11,8,:24.2! 1,!-2,1(8,8!
2%)1,9,! 24! 1,%! %/)(28,82%! ,:2-(),4,%! 82! +1,4.,)(_4;! \17$4/%! 2%.$8(/%/%! 82! ,&$21!
2+(%/8(/!X(%._-()/!X,3^,4!8(3$?,8/!$4,!(:,724!X/:/7542,!821!)/12).(9/!2%)1,9/*!)/:/!
=$2! 21! ),%/! 821! 24%,d/! ),4_4()/! 0%#( 1'2%3",%#( ,*/&%#Y( 9%A##'",$( 0B;A5*&$A&*( ?( 6'(
&*5%6A2"U,( )*( !'"$W*! 821! X(%./-(,8/-! :,-@(%.,! 82! A-(4(8,8! d! A/3,7/*! C;I;f;! #,:2%MK;!
l-24.2!,!211/%*!24!2%.,!(492%.(7,)(_4!%2!%$%)-(32!1,!.2%(%!821!X(%./-(,8/-!3-(.e4()/!f/3(4!





82%82! ,11^! ,! \:5-(),! )/:/! :,4/! 82! /3-,! 2%)1,9,;! </-! %$! +,-.2*! 1/%! 427-/%! )-(/11/%!
2%.,3,4!=,:(1(,-(V,8/%!)/4!1,!)$1.$-,!d!1,!1247$,!82!1,!:2.-_+/1(!d*!,!8(=2-24)(,!82!1/%!
3/V,12%*! ,17$4/%! ,+-248(2-/4! ,! 122-! d! 2%)-(3(-;! F11/! 12%! +2-:(.(_! 122-! ,17$4/%! 2%)-(./%!
:2.-/+/1(.,4/%! d*! )/:/! )/4%2)$24)(,! 82! 211/*! )/4/)2-! d! ,4%(,-! 1,! 1(32-.,8;!\%^! +$2%*!
)/4.-,! 1/! &$2! %2! ,=(-:_! (4()(,1:24.2*! .,4./! 1/%! )-(/11/%! )/:/! 1/%! ,=-(),4/%! ,d$8,4! ,!
)/--/3/-,-!21!,-7$:24./!82!g,44,X!\-248.S!,:3/%!.24^,4!,17$4,!4/)(_4!82!1(32-.,8!d*!
+/-!)/4%(7$(24.2*!+/8^,4!%$3129,-%2!+,-,!)/4&$(%.,-1,*!)/:/!X()(2-/4!24!21!h$,-()/!24!








.24^,! 24! :24.2! 1,! -29/1$)(_4! 4/-.2,:2-(),4,! )$,48/! 2%)-(3(_! 2%.,%! 1^42,%*! d,! &$2! =-24.2! ,! 1/%!
)($8,8,4/%! 4/-.2,:2-(),4/%*! 7$,-8(,42%! 821! 127,8/! -29/1$)(/4,-(/! 82! 1/%! +,.-(/.,%! 21/7(,8/%! +/-!
A/)&$29(112*! %$%! )/4.2:+/-e42/%! ,12:,42%! 9(9^,4! %/:2.(8/%! ,! $4! 7/3(2-4/! .(-e4()/! +2%2! ,! X,32-!





\X/-,! 3(24*! ,$4&$2! )-(/11/%! d! ,=-(),4/%! ,),3,-/4! -2(9(48(),48/! 1,! 1(32-.,8*!
:/9(8/%! +/-! 1,! 29/1$)(_4! 82! 1,! (4%$--2))(_4! 427-,! 82! Z,(4.O]/:(47$2*! %$%! 3,%2%! 82!
+,-.(8,! 4/! X,3^,4! %(8/! 1,%! :(%:,%;! ]2! X2)X/*! ,+,-.2! 82! 427-/%! ,=-(),4/%! d! 427-/%!
)-(/11/%*! b1,)o3$-4! X,3^,! 8(%.(47$(8/! 24.-2!:,%,! 2%)1,9,! d! 2%)1,9/%! U82! 51(.2Y;! F%./%!
[1.(:/%!2-,4!)-(/11/%!24!%$!:,d/-^,*!+/-&$2!%$!.-,./!:e%!)2-),4/!)/4!1/%!+1,4.,8/-2%*!
=,9/-2)(8/! +/-! %$! )/4/)(:(24./! 82! 1,! )$1.$-,! d! 1,! 1247$,! 82! 1,!:2.-_+/1(*! 12%! X,3-^,!
+2-:(.(8/!,))282-!,!+$2%./%!82!-2%+/4%,3(1(8,8!24!21!(4724(/;!k/!/3%.,4.2*!.,:3(54!%2!
)/4.,3,4!,17$4/%!427-/%!,=-(),4/%!24.-2!211/%;!C/:/!%$%!)/48()(/42%!82!9(8,!d,!2-,4!
-21,.(9,:24.2! 3$24,%*! 24! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2! 82:,48,-/4! 1,! 1(32-.,8*!
&$2!-2+-2%24.,3,!21!%(7$(24.2!+,%/!1_7()/!24!1,!:2?/-,!82!%$!)/48()(_4;!</-!%$!+,-.2*!1,!
:,%,! 2%)1,9,*!:,d/-(.,-(,:24.2! ,=-(),4,*! %_1/! ,%+(-,3,! ,! 1,!:2?/-,! %$%.,4)(,1! 82! %$!











24.-2! 1,! ./:,! 82! 1,! b,%.(11,! d! 1,! )2-2:/4(,! 9$8[! 82! b/(%! C,c:,4*! 2%! 42)2%,-(/! +,-,!
)/:+-2482-! 1/%!:_9(12%! 82! 1/%! 2%)1,9/%! d! 1/%! +-(:2-/%! (4=/-:2%! 82! 1,%! ,$./-(8,82%!
2%+,W/1,%! %/3-2! 1/%!82%_-8242%!82! 1,! )/1/4(,! =-,4)2%,;!\! 1,! X/-,!82!82%71/%,-!8()X/!




82%),4%/! 8/:(4(),1! d! &$2! 82?,%24! 82! ),%.(7,-12%! =^%(),:24.2*! $%,48/! 21! 1e.(7/;! \:3/%! ,%+2)./%!
=(7$-,3,4! 21! 21!>%)*(Z%"&! 82! "TKN*! +/-! 1/! &$2! %$! -2(9(48(),)(_4! %(74(=(),3,! $4,! U-29/1$)(_4Y! 24! 21!




24! 1/%! +-(4)(+,12%! 4[)12/%! $-3,4/%! +-28/:(4,3,4! 1/%! /&',)#( 36',2#*! 2%! 82)(-*! 1/%!
7-,482%!)/:2-)(,4.2%*! 1/%!,724.2%!82!1,!3$-7$2%^,!:,-^.(:,!d!1/%!+1,4.,8/-2%;!</-!%$!
+,-.2*! 1/%!,8:(4(%.-,8/-2%!d!),+,.,)2%!82! 1,%!+1,4.,)(/42%*! 1/%!+-/=2%(/4,12%! 1(32-,12%!
82!1,%!)($8,82%*!1/%!,-.2%,4/%!d!1/%!.2482-/%!)/4%.(.$^,4!21!7-$+/!82!1/%!8*$"$#(36',2#;!\!




F4! 2%.2! %24.(8/*! 8232! 24.2482-%2! &$2! 21(7(2%24! 21! h$,-()/! )/:/! 82%.(4/! +/-&$2! %$!
)/1/-!82!+(21*!31,4)/*! 12%!7,-,4.(V,3,!&$2! ?,:e%! %2-^,4! %(2-9/%*! )/48()(_4!2%.,![1.(:,!
&$2!&$28,3,!-2%2-9,8,!,!1/%!2%)1,9/%!427-/%P";!!
l-24.2! ,! /&',)#( 36',2#! d! 8*$"$#( 36',2#! 2%.,3,4! 1/%! 1(3-2%! 82! )/1/-*! )/4/)(8/%!
)/:/!'==&',2:"#!82%82!21![1.(:/!.2-)(/!821!%(71/!iGHHHPa;!I/%!31,4)/%*!)/4%)(24.2%!82!%$!
(4=2-(/-(8,8! 4$:5-(),! =-24.2! ,! 1/%! 2%)1,9/%*! X,3^,4! (4.24.,8/! ,.-,2-%2! ,! 2%.,! U-,V,!
(4.2-:28(,Y! &$2! )/4%.(.$^,4! 1/%! 1(3-2%! 82! )/1/-*! +,-,! 29(.,-! &$2! -2%+,18,%24! ,! 1/%!





Pa!! h\ffHhEZ*! aQQTS! "T`>!h\ffHhEZ*! aQQJS! N"ONN;! F4! 2%.,! [1.(:,! )/4.-(3$)(_4*! #/X4!h,--(7$%! 2@+1(),!
&$2!21!),:3(/!82!824/:(4,)(_4!82!1/%!1(3-2%!82!)/1/-!2%.$9/!(4=1$(8/!+/-!1,!)-(%(%!821!(:+2-(/!)/1/4(,1!
=-,4)5%! .-,%! 1,!h$2--,!82! 1/%! Z(2.2!\W/%! {"`NTO"`TM|;!]()X,! )-(%(%!X,3^,! )/4%/1(8,8/! 1,! %$+-2:,)^,!
4,9,1!3-(.e4(),;!\4.2!.,1!+,4/-,:,*!)/4%)(24.2!82!&$2!21!:/821/!)/1/4(,1!.-,8()(/4,1!%2!.,:3,12,3,!d!
82! 1,! 42)2%(8,8! 82! 2%.-2)X,-! 1/%! 9^4)$1/%! 24.-2! 1,%! \4.(11,%! =-,4)2%,%! d! 1,! :2.-_+/1(*! 21! 7/3(2-4/!
=-,4)5%!/+._!+/-!%$+-(:(-!%/3-2!21!+,+21!1,%!8(=2-24)(,%!(4.2-4,%!82!1,!+/31,)(_4!31,4),!)/1/4(,1*!)/4!
21! =(4! 82! 7,4,-%2! %$! ,=2)./;! </-! 211/*! =(47(_! ,71$.(4,-! ,! ./8/%! 1/%! 31,4)/%! 82! 1,%! )/1/4(,%! 3,?/! 1,!
824/:(4,)(_4!82!U)($8,8,4/%!=-,4)2%2%Y*!)/4!(482+24824)(,!82!%$!4(921!2)/4_:()/;!l-24.2!,!211/%*!
1/%!1(3-2%!82!)/1/-!&$28,-/4!:,-7(4,8/%*!,$4&$2!,17$4/%!8(%+/4^,4!82!$4!+,.-(:/4(/!:,d/-!&$2!21!











/3?2./*! 12%! )/4)28(2-/4! $4,%!:^4(:,%! 924.,?,%S! +/-! 2?2:+1/*! 1/%! )/4%(82-,-/4! 1(3-2%!
X,%.,! 1/%!aP!,W/%;! F4./4)2%*! ,1),4V,-^,4! 1,!:,d/-^,!82!28,8!d!8232-^,4! )$:+1(-! .-2%!
,W/%!82! %2-9()(/!24! 1,!.'&*2:'A##K**! +,-,! (4.27-,-%2!82%+$5%!24! 1,!:(1()(,! 1/),1;!\11^!
),-2)2-^,4!82!+,7,!/!82!)$,1&$(2-!/.-/!3242=()(/!d*!,82:e%*!8232-^,4!%/:2.2-%2!,! 1,!
,$./-(8,8! ,-3(.-,-(,! 821! /=()(,1! 31,4)/! 82! .$-4/PP;! Z(4! 2:3,-7/*! ,&$211,%! )/4)2%(/42%!
:^4(:,%!82%,+,-2)(2-/4!+-2)(%,:24.2!24!21!)/4.2@./!82! 1,!h$2--,!82! 1/%!Z(2.2!\W/%*!
82! :/8/! &$2! )/4! 21! .(2:+/! %_1/! =$2! +2-:(.(8/! ,! 1/%! 1(3-2%! 82! )/1/-! )/4%2-9,-! 2!
(4)-2:24.,-!%$%!+-/+(28,82%!(4:$2312%;!\$4&$2!2%.2![1.(:/!4/!2-,!%(4/!$4!+2&$2W/!
-2%&$()(/!+,-,!1/%!'==&',2:"#*!5%./%!,+-/92)X,-/4!,1!:e@(:/!1,!+/%(3(1(8,8!82!)/:+-,-!
4$29/%! 1/.2%! 82! .(2--,! d! ,17$4/%! %2! )/49(-.(2-/4! 24! +-/+(2.,-(/%! ,)/:/8,8/%;! Z$!
%(.$,)(_4! -2)(54! ,8&$(-(8,! =$2! $4,! =$24.2! +2-:,424.2! 82! )/4=1().(9(8,8! %/)(,1*! 8,8/!
&$2!1/%!8*$"$#(36',2#*!2:+/3-2)(8/%!24!%$!:,d/-^,*!?,:e%!,)2+.,-/4!&$2!1/%!1(3-2%!82!
)/1/-! 1127,%24! ,! 7/V,-! $4,! +/%()(_4!:e%! 82%,X/7,8,! &$2! 1,! %$d,! +-/+(,*! +2%2! ,! %2-!
.2_-(),:24.2!(4=2-(/-2%!,!211/%!U+/-!4,.$-,12V,Y;!I,!(48(74,)(_4!82!1/%!8*$"$#(36',2#!=$2!
,[4!:,d/-! +/-&$2*! 24! /),%(/42%*! 1/%! '==&',2:"#( +-/+(2.,-(/%! 1127,-/4! ,! ,:,%,-! $4,!
=/-.$4,!.,4!4$.-(8,!&$2!+$8(2-/4!249(,-!,!%$%!X(?/%!,!<,-^%!,!28$),-%2;!f2)21/%,%!82!%$!
,%)24%/! -2+24.(4/*! &$2! X,3^,! %$+2-,8/! ./8/%! %$%! +-/4_%.()/%*! 1,%! ,$./-(8,82%!
)/1/4(,12%! (4.24.,-/4! ,+1(),-! 4$29,%! 12d2%! -,)(,12%! +,-,! =-24,-! 1,! +-/7-2%(_4!




]2%82! 1,! +2-%+2).(9,! +/1^.(),*! 24! 1/%! ,W/%! +-29(/%! ,! 1,! -29/1$)(_4! 2%)1,9,! 21!
2%)24,-(/!82!Z,(4.O]/:(47$2!&$28_!:/4/+/1(V,8/!+/-!8/%!=,))(/42%*!)$d,!,+,-()(_4!d!
29/1$)(_4!2%.$9(2-/4!:,-),8,%!+/-!1/%!%$)2%/%!82!l-,4)(,;!\%^!+$%*!5%./%!:2-2)24!%2-!
,4,1(V,8/%! +,-,! )/:+-2482-! 21! /-(724! d! 1/%! (4.2-2%2%! 82! ),8,! $4,! 82! 211,%;! I$(%! iGH!
X,3^,! (4,$7$-,8/! 1,%! %2%(/42%! 82! 1/%! F%.,8/%! h242-,12%! 21! N! 82! :,d/! 82! "`KJ;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
PP!! #\jFZ*!aQQMS!NQ;!F%.2!,$./-!82=(4(_!1,!.'&*2:'A##K*!)/:/!U$4,!/-7,4(V,)(_4!+/1()(,1!24),-7,8,!82!












24!%2+.(2:3-2!82!"`KJ!2*! (4:28(,.,:24.2*! 1/%!+1,4.,8/-2%!82! 1,!<-/9(4)(,!821!k/-.2!
:,4(=2%.,-/4!%$!82%2/!82!249(,-!%$%!-2+-2%24.,4.2%!,!<,-^%;!F1!-2%./!82!:(2:3-/%!82!1,!
51(.2! )/1/4(,1! +,-.()(+_! 821! :(%:/! 82%2/*! +/-! 1/! &$2! %2! /-7,4(V,-/4! .-2%! ,%,:312,%!
)/1/4(,12%!821! 4/-.2*! 21! /2%.2! d! 21! %$-*! )$d/%! (4.27-,4.2%!823^,4!2127(-! ,! %$! 92V! ,! 1/%!
8(+$.,8/%! &$2! -2:(.(-^,4! ,! l-,4)(,;! k/! /3%.,4.2*! %2! ./+,-/4! )/4! 1,! /+/%()(_4! 82! 1,!
3$-7$2%^,!:2.-/+/1(.,4,;!F%.,![1.(:,!2%.,3,!-2+-2%24.,8,!24!21!.2-)2-!2%.,8/!d!X,3^,!
(:+$1%,8/! 1,!)/4%.(.$)(_4!82! 1,!\%,:312,!k,)(/4,1*! %(248/! 1,!+-(4)(+,1!9,128/-,!82! 1,!
-29/1$)(_4!&$2!X,3-^,!82!,),3,-!)/4!21!\4.(7$/!f57(:24;!\X/-,!3(24*!+2%2!,!82=2482-!
21! ),:3(/! 82! -57(:24! 24! 1,! :2.-_+/1(*! 8()X,! 3$-7$2%^,! 82%2,3,! :,4.242-! ,! 1,%!
)/1/4(,%! ./.,1:24.2! ,1! :,-724! 821! +-/)2%/! -29/1$)(/4,-(/*! .2:2-/%,! 82! &$2! %$!
)/4.,7(/!,!1,%!\4.(11,%!=-,4)2%,%!)/:+-/:2.(2%2!%$%!+-(4)(+,12%!=$24.2%!82!(47-2%/%S!1,!
.-,.,!427-2-,!d!21! )/:2-)(/!,V$),-2-/*!2%+2)(,1:24.2! -2129,4.2%!24!Z,(4.O]/:(47$2;!




8*$"$#( 36',2#! 4(*! +/-! %$+$2%./*! ,! 1,!+/31,)(_4!82! )/1/-;!\%^!:,4.248-^,4!21! #$'$A(RA%!
)/1/4(,1;!!
H4()(,1:24.2*! 21! ,)$2-8/! 24.-2! ,:3,%! +,-.2%! +,-2)^,! 8(=^)(1*! +2-/! 1,! +-/+(,!








1,! C/-/4,! d! 1/%! 8(+$.,8/%! 82! 4/312V,! d! )12-/! ,! %$! (4()(,.(9,*! +-2)(%,3,4! 82! ,+/d/%!









21!8(%)$-%/! (4,$7$-,1!82! 1,!\%,:312,!k,)(/4,1!+,-,!2-(7(-%2!24!+/-.,9/V!82! 1,!+%2"K$K(
)*#(b."#()*#(Z%"&#P`!d! -2(9(48(),-! 1/%!82-2)X/%!+/1^.()/%!+,-,!./8/%! 1/%!X,3(.,4.2%!82!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
PT!! ]BfHhkp*!"JKJS!`aTO`a`;!h/$d!8'\-)d!X,3^,! (:+$1%,8/! 1,!)/,1()(_4!82! 1/%!+-/+(2.,-(/%!,3%24.(%.,%!
82!Z,(4.O]/:(47$2*! -2%(824.2%!24!<,-^%!24! %$!:,d/-^,*!+,-,!82=2482-! %$%! (4.2-2%2%!24! 1/%!F%.,8/%!
h242-,12%! d! 921,-! +/-! 1,! +-2%2-9,)(_4! 821! #$'$A( RA%! )/1/4(,1;! F1! aQ! 82! ,7/%./! 82! "`KJ*! 8()X/%!




$4,! (4.24%,! ,).(9(8,8! ,! )/:(24V/%! 82! 1,! -29/1$)(_4*! (4=1$d248/! 24! 1,%! +-(4)(+,12%! ,))(/42%! 821!
7/3(2-4/! =-,4)5%*! +2-/! 82),d_! +/)/! ,! +/)/! d! %$! [1.(:,! ,))(_4! %(74(=(),.(9,! )/4%(%.(_! 24! ,+/d,-! 1,!




"`KK*! +/-! (4()(,.(9,! 82! #,)&$2%O<(6--2! b-(%%/.! 2! (4%+(-,8,! +/-! /.-,! %/)(28,8! %(:(1,-! =$48,8,! 24!
I/48-2%*! )/4! 1,!&$2!21!+-/+(/!b-(%%/.!X,3^,! .24(8/!)/4.,)./%;! H4()(,1:24.2*!2%.,!Z/)(28,8! ?,:e%! %2!
X,3^,! /)$+,8/! 82! 1,! ,3/1()(_4! 82! 1,! 2%)1,9(.$8*! %(4/! 82! 1,! %$+-2%(_4! 82! 1,! .-,.,! 427-2-,;! </-! 211/*!
8$-,4.2! 1,%! %2%(/42%! 82! 1/%! F%.,8/%! h242-,12%*! %$%! :(2:3-/%! %2! 2%=/-V,-/4! 24! 82:/%.-,-! ,! 1/%!
8(+$.,8/%!82!Z,(4.O]/:(47$2!&$2!21!.-,3,?/!1(3-2!,%,1,-(,8/!2-,!:$)X/!:e%!-24.,312!&$2!21!.-,3,?/!
%2-9(1;! A/8/%! 211/%! )/:3,.(2-/4! ,! =,9/-! 82! 1/%! 82-2)X/%! 82! 1/%! 1(3-2%! 82! )/1/-*! -2)/4/)(8/%! +/-! 21!
7/3(2-4/!=-,4)5%!21!aK!82!:,-V/!82!"`Ja;!\%(:(%:/*!+,-.()(+,-/4!,).(9,:24.2!24!21!)/:(.5!)/1/4(,1!
82!1,!C/4924)(_4!2!(4=1$d2-/4!24!1,!,3/1()(_4!82!1,!2%)1,9(.$8!21!P!82!=23-2-/!82!"`JP>!FIAHZ*!"JJ`S!
"`KOaQa;! F%.2! [1.(:/! %$%)-(3(_! 1,!:,d/-! -24.,3(1(8,8! 82! 1,!:,4/! 82! /3-,! ,%,1,-(,8,! -2%+2)./! ,! 1,!
:,4/!82!/3-,!2%)1,9,*!+2-/!1,%!(492%.(7,)(/42%!:e%!-2)(24.2%!X,4!-23,.(8/!2%.,!.2/-^,*!+2-:(.(248/!
,=(-:,-! &$2! h-,4! b-2.,W,! )/:2.(_! $4! ,$.54.()/! 2)/4/)(8(/! )$,48/! ,3/1(_! 1,! 2%)1,9(.$8*!
+-2)(%,:24.2!24!21!:/:24./!24!&$2!5%.,!:/%.-,3,! %$!:,d/-! -24.,3(1(8,8;!vHIIH\jZ*!"JTPS!"QKO
"aN;! F%.2! [1.(:/! ,$./-*! 2@! +-2%(824.2! 82! A-(4(8,8! d! A/3,7/*! =$2! 21! +-2)$-%/-! 821! +1,4.2,:(24./!




=$2-/4! )/4%)(24.2%! 82! &$2*! %(! 1,! +-/+$2%.,! 82! j(-,32,$! +-/%+2-,3,*! 1,! -29/1$)(_4!
=-,4)2%,!%2!24,?24,-^,!21!,+/d/!82!1,!3$-7$2%^,!:,-^.(:,*!)$d/%!(4.2-2%2%!-2%(8^,4!24!
21!)/:2-)(/!,V$),-2-/!d!1,!.-,.,!427-2-,!d!&$2*!,82:e%*!2-,!1,!+-(4)(+,1!=(4,4)(,8/-,!82!
1,! -29/1$)(_4;! </-! 2%/*! 1/%! 8(+$.,8/%! (4.24.,-/4! X,)2-! -2),+,)(.,-! ,! j(-,32,$! &$2*!
)/4%)(24.2!82!%$!2--/-*!),:3(_!82!+,-2)2-!d!,),3_!-2)1,:,48/!1/%!82-2)X/%!+/1^.()/%!
%_1/! 82! 1/%! 1(3-2%! 82! )/1/-;! F%.,! -2(9(48(),)(_4! 2-,! :$)X/! :24/%! /=24%(9,! +,-,! 1/%!
8(+$.,8/%!82!1,!\%,:312,!k,)(/4,1*!+/-&$2!24!l-,4)(,!d,!-2%(8^,4!:$)X/%!'==&',2:"#*!
(4%.-$(8/%! 2! (4=1$d24.2%! 24! 1,! 9(8,! +[31(),*! &$2! %2! -21,)(/4,3,4! )/4! 21! -2%./! 82!
=-,4)2%2%! ),%(! 24! +(2! 82! (7$,18,8*! )/:/! +/-! 2?2:+1/! 21! ,3/7,8/! d! =$.$-/! -232182!
G(4)24.!B75PJ;!!
j(24.-,%! .,4./*! 24! Z,(4.O]/:(47$2! 1,! %(.$,)(_4! 82! 1/%! 8*$"$#( 36',2#( %2! X,3^,!
9$21./!,[4!:e%!)-^.(),!.-,%!1/%![1.(:/%!,)/4.2)(:(24./%!82!l-,4)(,*!d,!&$2!1/%!7-,482%!
X,)248,8/%!12%!X,3^,4!:,-7(4,8/!82!1,!-2+-2%24.,)(_4!+/1^.(),!-2)(54!)/4)28(8,!,!1,%!




)/:/! 8(%.(4.(9/! d! /3.$9(2-/4! 21! ,+/d/! 82! 1,! :(1()(,! )/1/4(,1*! )/492-.(8,! 24! h$,-8(,!
k,)(/4,1NQ;!<,-,8_?(),:24.2*!,1!+-(4)(+(/!X()(2-/4!),$%,!)/:[4!)/4! 1/%!/&',)#(36',2#!
+2%2! ,! %$%! 8(=2-24)(,%! (4%,19,312%*! d,! &$2! ,:3/%! .24^,4! $4! 242:(7/! )/:[4S! 1,!






1/%!X,)248,8/%!,3%24.(%.,%S! U<(824!$4,! -2+-2%24.,)(_4!+-/+/-)(/4,1! ,1! 4[:2-/!82!X,3(.,4.2%;! I/%!
427-/%!1(3-2%!%/4!+-/+(2.,-(/%!d!+,7,4!(:+$2%./%*!d!%(4!2:3,-7/!,[4!4/!.(2424!82-2)X/!,!9/./;!p!24!












82! Z,(4.! j,-)! %2! (4,$7$-,-/4! 21! "T! 82! ,3-(1! 82! "`JQ*! ,)/-8e48/%2! &$2! 21! /3?2.(9/!
+-(4)(+,1! 82! ,&$21! /-7,4(%:/! %2-^,! -28,).,-! $4,! )/4%.(.$)(_4! )/1/4(,1;! F1! ),+(.e4!
7242-,1!821!h$,-()/*!21!:,-&$5%!8$!CX(11,$*!4/! 1127_!,!+-2%24)(,-! 1,! -2$4(_4!82!8()X,!
\%,:312,! +/-&$2! +-2%24._! %$! 8(:(%(_4! 8^,%! ,4.2%! d! =$2! %$%.(.$(8/! +/-! 21! )/482! 82!
<2d4(2-;!I,!)/d$4.$-,!%/)(/+/1^.(),!82!Z,(4.O]/:(47$2!,4(:,!,!+24%,-!&$2!1,!%,1(8,!82!
CX(11,$! 821! 7/3(2-4/! 2%.$9/!:/.(9,8,! +/-! 1,! -,8(),1(V,)(_4! +-/7-2%(9,! 821! +,4/-,:,!
+/1^.()/! )/1/4(,1;! <,-,! (1$%.-,-! 8()X/! -,8(),1(%:/*! 3,%.,! %2W,1,-! &$2! 24! 1,! %2%(_4!
(4,$7$-,1! 82! 1,! \%,:312,! 82! Z,(4.! j,-)! ./8/%! 1/%! 8(+$.,8/%! X,3^,4! +28(8/! 1,!
(482+24824)(,!82!l-,4)(,N";!
<2%2! ,! &$2! 8*$"$#( 36',2#! d! /&',)#( 36',2#( X,3^,4! )/:+,-.(8/! 1,%! ,%+(-,)(/42%!
,$./4/:(%.,%! ,1! +-(4)(+(/*! +-/4./! 2%./%! [1.(:/%! %2! +2-),.,-/4! 82! &$2! 1/%! +2&$2W/%!
31,4)/%! 2%.,3,4! 8(%+$2%./%! ,! 1129,-! 1,! -29/1$)(_4! =-,4)2%,! X,%.,! %$%! [1.(:,%!
)/4%2)$24)(,%*!%(4!-2+,-,-!24!+/%(312%!8,W/%!)/1,.2-,12%S!+/-!2?2:+1/*!21!,))2%/!82!1,!




82! %$%! +-/8$)./%! 82! +-(:2-,! 42)2%(8,8*! :$d! 82:,48,8/%! 24! Z,(4.O]/:(47$2;! F1!
2?2)$.(9/! 4/-.2,:2-(),4/! (4)1$%/! )/:(%(/4_! 8/%! ,724.2%! ,! 1,! )/1/4(,! =-,4)2%,! +,-,!
8(%$,8(-!,! 1/%!8*$"$#(36',2#!82!%$%!,%+(-,)(/42%!,$./4/:(%.,%*!&$2!82?,-^,4!,1!h$,-()/!






F%&$(-2*! <X(1,821+X(,*! aP! 82! 4/9(2:3-2! 82! "`J";! I,%! .-2)2! )/1/4(,%! 82! k/-.2,:5-(),! %2! X,3^,4!
4$.-(8/! 821! ,V[),-! 82! 1,%! H48(,%!B))(824.,12%! b-(.e4(),%! X,%.,! %$! (482+24824)(,*! 82!:/8/! &$2! 24!
! ! Ma!





j,-)! d! %2! -2$4(2-/4! 24! %$! +-/+(,! \%,:312,! +-/9(4)(,1! 24! I2! C,+*! )/4! 21! ,+/d/! 821!
7/3(2-4/!821!h$,-()/*!&$2!,+-/92)X_! 1,!)-(%(%! (4.2-4,!82! 1/%!8(+$.,8/%!82!Z,(4.!j,-)!
+,-,!-2=/-V,-!%$!+-/+(,!+/%()(_4;!j28(,4.2!2%.,!:,4(/3-,*!1/%!+1,4.,8/-2%!821!4/-.2!d!
1,!3$-/)-,)(,!+-2.248^,4!823(1(.,-!,!1,!=,))(_4!82!1/%!8*$"$#(36',2#*!)/4!/3?2./!82!29(.,-!
&$2! 1/%! ),:3(/%! -29/1$)(/4,-(/%! 82! 1,!:2.-_+/1(! %2! )/4.,7(,%24! ,! 1,! )/1/4(,;! \:3/%!
)/4.,-/4! )/4! 21! ,+/d/! 82! 1/%! 1(3-2%! 82! )/1/-*! 242:(7/%! ,)5--(:/%! 82! 1/%! +2&$2W/%!
31,4)/%*! )$d/! ,+/d/! ,7-,82)(2-/4! )/4)28(548/12%! ,17$4,%! 924.,?,%! :28(,4.2!
+-/)28(:(24./%! +/)/! /-./8/@/%S! +/-! 2?2:+1/*! .2-7(92-%,-/4! 21! ]2)-2./! 821! 7/3(2-4/!
=-,4)5%!21!K!82!:,-V/!82!"`JQ*!+/-!21!&$2!%2!-2%.-(47^,!21!82-2)X/!82!-2+-2%24.,)(_4!,!
1/%! +-/+(2.,-(/%! :,d/-2%! 82! aN! ,W/%;! j28(,4.2! 1,! :,4(+$1,)(_4! 82! 8()X/! 82)-2./*!
+-2.248^,4!+2-:(.(-!21!,))2%/!82!1/%!'==&',2:"#!24-(&$2)(8/%!,!1,%!$-4,%NM;!!
\+,-.2! 82! 1,! 9^,! 8(+1/:e.(),*! 1/%! +1,4.,8/-2%! d! 21! 7/3(2-4/! )/1/4(,1! .,:3(54!
(4.24.,-/4! 924)2-! ,! 1/%! 8(+$.,8/%! 82! Z,(4.!j,-)*! &$2! )/:24V,-/4! ,! 82%(74,-%2! ,! %^!
:(%:/%! U+,.-(/.,%Y*!+/-!/.-,%! 9^,%NP;!C/4!2%.2! =(4*! 24!21! 92-,4/!82!"`JQ*! 1,! )/,1()(_4!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
,821,4.2!42)2%(.,3,4!$4!:2-),8/!8/482!+-/922-%2!82!,&$21!+-/8$)./!,! ),:3(/!82! %$%!3(242%!82!
+-(:2-,! 42)2%(8,8;! Z,(4.O]/:(47$2! 2-,! 21! ,1(,8/! (8_42/S! %_1/! +-/8$)^,! ,V[),-! d! 42)2%(.,3,!
,+-/9(%(/4,-%2!821!-2%./!82!3(242%!82%82!21!2@.2-(/-;!!
NM!! #\jFZ*! aQQMS! `">! BAA*! "J`MS! MM>! ]FHGF*! aQQ`S! "aPO"aN;! F4! 2%.2! [1.(:/! 2%.$8(/*! 21! 2%)-(./-!
8/:(4(),4/!C,-1/%!F%.23,4!]2(92!X,!+-/+$2%./!$4,! (4.2-+-2.,)(_4!8(%.(4.,!82! 1,%!,1(,4V,%!24.-2! 1,%!
8(==2-24.2%! =,))(/42%! 82! Z,(4.O]/:(47$2! d! X,! +1,4.2,8/! &$2*! 24! -2,1(8,8*! 1/%! 1(3-2%! 82! )/1/-! %2!
$4(2-/4! ,! 1/%! 8*$"$#( 36',2#;! \! %$! ?$()(/*! 8()X,! ,1(,4V,! 2-,! )/X2-24.2! +/-&$2! ,:3/%! )/:3,.^,4! 1,!
%$+-2:,)^,!82!1/%!+1,4.,8/-2%!821!4/-.2!d!1,!3$-/)-,)(,*!&$2!X,%.,!24./4)2%!X,3^,4!:/4/+/1(V,8/!21!
+/82-!24!1,!)/1/4(,;!H4()(,1:24.2*!8()X,!X(+_.2%(%!+/8-^,!%2-!9e1(8,S!#,:2%*!82!)$d/!2%.$8(/!%2!+,-.2!
24! 2%.,! (492%.(7,)(_4*! (4)$--(_! 24! 4$:2-/%/%! 2--/-2%! (4.2-+-2.,.(9/%;! k/! /3%.,4.2*! 8232! &$28,-!




NP!! #\jFZ*! aQQMS! `N;! F%.2! ),1(=(),.(9/! 824/.,! 1,! =$2-.2! (4=1$24)(,! 82! 1,! -29/1$)(_4! 4/-.2,:2-(),4,! 82!
(482+24824)(,!24!1,!)-(%(%!Z,(4.O]/:(47$2;!I,!-2(9(48(),)(_4!82!-2+-2%24.,)(_4!+/1^.(),!82!1/%!8*$"$#(
36',2#! 2-,!:$d! +,-2)(8,! ,! 1,! 82! 1/%! +,.-(/.,%! 4/-.2,:2-(),4/%*! -2%$:(8,! 24! 1,!:e@(:,! U4/!:/-2!
.,@,.(/4!u(.X/$.!-2+-2%24.,.(/4Y;!\%^!+$2%*!:28(,4.2!1,!,8/+)(_4!821!),1(=(),.(9/!82!U+,.-(/.,%Y*! 1/%!
8(+$.,8/%! 82! Z,(4.!j,-)! (824.(=(),3,4! 1,! ),$%,! 82! l-,4)(,! )/4! 1,! %$d,! +-/+(,! d! -2+-/)X,3,4! ,! 1/%!
! ! MM!
7$32-4,:24.,1! )2-)_! ,&$211,! ),+(.,1! )/4! 1,%! .-/+,%! 821! )/-/421!j,$8$(.! 8$! <12%%(%;!
<,-,! X$(-! 821! ,%28(/! d! 3$%),-! 21! ,+/d/! 82! l-,4)(,*! ,17$4/%! 8(+$.,8/%! 82! Z,(4.!j,-)!
29,)$,-/4! 1,!+1,V,!,!3/-8/!821!0K%8'&)! )/4! -$:3/!,! 1,!:2.-_+/1(*!8/482!2%+2-,3,4!
+/82-! +-2%24.,-! %$%! -2)1,:,)(/42%! ,! 1,! \%,:312,! k,)(/4,1! 8(-2).,:24.2NN;! Z(4!
2:3,-7/*! %$%! 2%+2-,4V,%! %2! =-$%.-,-/4! +/)/! 82%+$5%S! 21! "a! 82! /).$3-2! 82! "`JQ*! 21!






24! 21! 2%)24,-(/! +/1^.()/! )/1/4(,1NT;! F1! 7/3(2-4/! =-,4)5%! +,-.()(+,3,! 82! %$%! :(%:/%!
(4.2-2%2%*!+/-!1/!&$2!.,:3(54!427_!)$,1&$(2-!82-2)X/!+/1^.()/!,!1/%!1(3-2%!82!)/1/-;!</-!
)/4%(7$(24.2*! 1,! (48(74,)(_4! 82! 5%./%! )-2)(_! X,%.,! 1^:(.2%! (4%/%+2)X,8/%! d! ,),3_!
24)/4.-,48/! %$! 9^,! 82! 2%),+2! 24! 1,! -2321(_4! 82! G(4)24.! B75;! ]2%)/4.24./! 2%.,! 1,!
[1.(:,!82)(%(_4!821!7/3(2-4/*!,%^!)/:/!+/-!1,!:,-7(4,)(_4!-2+24.(4,!82!1/%!'==&',2:"#!
24!Z,(4.O]/:(47$2*!,&$21!(48(9(8$/!+,-.(_!,1!h$,-()/!24!21!92-,4/!82!"`JQ*!)/4!21!=(4!
82! /-7,4(V,-! $4,! -2321(_4! 82! 1,! 724.2! 82! )/1/-N`;! \4.2%! 82! 82%2:3,-),-! 24! Z,(4.O
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
+1,4.,8/-2%! 821! 4/-.2! %$! .(3(2V,*! ,)$%e48/12%! 82! /3%.,)$1(V,-! )$,1&$(2-! .-,4%=/-:,)(_4! &$2!
,:24,V,%2!%$!2%.,.$%;!
NN!! #\jFZ*! aQQMS! KQ>! ]FHGF*! aQQ`S! "aN;! F%.2! [1.(:/! ,$./-! %/%.(242! &$2! 21! )/482! 82! <2d4(2-! 823(_!








821! h$,-()/! +2-:,42)(2-/4! .-,4&$(1/%*! )/--2%+/48(248/! 1,%! -2(9(48(),)(/42%! :e%! 2@,1.,8,%! ,! 1/%!
1(3-2%! 82! )/1/-! -2%(824.2%! 24! 1,! :2.-_+/1(*! 24! )/4.,)./! 8(-2)./! )/4! 1,! (82/1/7^,! -29/1$)(/4,-(,;!
\$4&$2! %2! 82%)/4/)2! )$,1&$(2-! 8,./! %/3-2! 2%.2! (48(9(8$/*! 2@(%.24! 8/%! (4.2-+-2.,)(/42%! +/%(312%!
%/3-2!%$!2@.-,))(_4S!3(24!+$8/!%2-!$4!+1,4.,8/-!/!=-,4)5%!31,4)/!82!Z,(4.O]/:(47$2*!,.2--,8/!+/-!
1,%!,.-/)(8,82%!82!1/%!427-/%!-232182%!&$2!-21,.,*!/!3(24!$4!X(%./-(,8/-!:$1,./!&$2*!)/:/!\-8/$(4!d!
Z,(4.Of5:d! +/)/! 82%+$5%*! 82%.,)_! 1,! +-(:,)^,! 82! 1,! 51(.2! :$1,.,! %/3-2! 1,! :,%,! 427-,! -232182! d!
U4,.$-,1:24.2! %,19,?2Y! 24! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2;! Z$! 82%)-(+)(_4! 82! 8()X/! 2+(%/8(/!
X(%._-()/!,4(:,!,!(4)1(4,-%2!+/-!2%.,![1.(:,!+/%(3(1(8,8>!BhIF*!aQQJS!KPOKJ;!</-!%$!+,-.2*!B712!d!/.-/%!
2%.$8(/%/%! ,).$,12%! 82! 1,! -29/1$)(_4!X,(.(,4,!82=(24824!&$2*! %(4! (74/-,-! 21! +,+21! 82! 1/%!'==&',2:"#!
-2%(824.2%! 24! 1,! :2.-_+/1(*! 8232! 9,1/-,-%2! 21! +-/.,7/4(%:/! 82! 1/%! 1(3-2%! 82! )/1/-! 821! h$,-()/*!
! ! MP!
]/:(47$2! =/482_! 24! h-,4! b-2.,W,*! 8/482! /3.$9/! 21! ,+/d/! =(4,4)(2-/! 82! 1/%!






<2%2! ,! %$%! ,+/d/%! d! ,! 1,! ,d$8,!:,.2-(,1! /3.24(8,*! 21! +1,4! 82! B75! %2! =-$%.-_!
+/-&$2! 1,%! 11$9(,%! d! 1,%! (4$48,)(/42%! X,3^,4! (:+28(8/! &$2! )/4.,%2! )/4!:e%! 82! aQQ!
X/:3-2%!+,-,!%$!2?5-)(./NJ;!\82:e%*!%$!4$1/!%24.(8/!82! 1,!2%.-,.27(,!%2!29(824)(_!24!
9,-(/%! 2--/-2%! 3e%()/%! &$2! )/4824,-/4! %$! 2@+28()(_4! ,1! =-,),%/*! 2%+2)(,1:24.2! 21!
,.,&$2!,!I2!C,+!)/4!$4!2@(7$/!2?5-)(./!&$2!1/%!=-,4)2%2%!+$%(2-/4!24!=$7,!=e)(1:24.2;!
A-,%!,&$21!82%),1,3-/*!B75!d!CX,9,442%!)-$V,-/4!1,!=-/4.2-,!+,-,!-2=$7(,-%2!24!Z,4./!
]/:(47/;! F1! ),+(.e4! 7242-,1! 82! 2%.,! )/1/4(,*! #/,&$^4! h,-)^,*! 1/%!:,48_! 82.242-! 24!
)$:+1(:(24./! 821! A-,.,8/! 82! \-,4?$2V! 82! "```*! +/-! 21! &$2! 21! 7/3(2-4/! 2%+,W/1! %2!
X,3^,!)/:+-/:2.(8/!,!829/192-!,!l-,4)(,!)$,1&$(2-!427-/!=$7(.(9/!82!Z,(4.O]/:(47$2!
-2=$7(,8/! 24! Z,4./! ]/:(47/;! H4()(,1:24.2*! 8()X/! .-,.,8/! %2! X,3^,! -28,).,8/! +,-,!
-27$1,-!1,!),+.$-,!d!1,!829/1$)(_4!82!427-/%!)(:,--/42%*!&$2!)/4%.,4.2:24.2!)-$V,3,4!
1,!=-/4.2-,!8/:(4(),4,!+,-,!X$(-!82!1,%!8$-,%!)/48()(/42%!82!.-,3,?/!24!1/%!(4724(/%!82!
Z,(4.O]/:(47$2TQ;!F4!),:3(/*!,X/-,! %2!,+1()_!,! 1/%! ),32)(11,%!821!2?5-)(./! -232182!82!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
)/4%)(24.2%!82! 1,!:,-7(4,)(_4!+-/7-2%(9,!82!%$!)1,%2!24!21!2%)24,-(/!)/1/4(,1*!d!)/4/)28/-2%!82! 1,!
(82/1/7^,! -29/1$)(/4,-(,*! 823,.(8,! 24! 21! 2%+,)(/! +[31()/! %$-7(8/! 24! 1,! )/1/4(,! ,1! ),1/-! 82! 1,!




aQQ`S! "QK;! F4! 1,! (4.-/8$))(_4! ,! 1,! +-(:2-,! +,-.2! 82! 2%.2! 1(3-/*! %2! 8()2! &$2! CX,9,442%! X,3^,! %(8/!
+,-.(8,-(/!82!(4)/-+/-,-!,!1/%!2%)1,9/%!82!1,!<-/9(4)(,!821!k/-.2!,!1,!-2321(_4!82!B75*!d,!&$2!1,!=$2-V,!
X$:,4,!82!2%./%![1.(:/%!7,-,4.(V,-^,! %$!5@(./!24! 1,!),:+,W,*!+2-/!B75!%2!X,3-^,!/+$2%./;!\%^*! %2!
-2921,4!1/%!+-2?$()(/%!-,)(,12%!82!1/%!1(3-2%!82!)/1/-*!82%)248(24.2%!82!1/%!2%)1,9/%!82!:,42-,!:e%!/!
:24/%! 8(-2).,*! &$2! +2%2! ,! ./8/! 82%2,3,4! 8(%.,4)(,-%2! 82! 2%./%! [1.(:/%! )$,4./! 12%! =$2%2! +/%(312*!
:(24.-,%!%2!2%=/-V,3,4!+/-!(:(.,-!21!2%.(1/!82!9(8,!82!1/%!31,4)/%;!
NJ!! #\jFZ*!aQQMS!K">!hHjbFfk\f]*!"J`KS!""Q;!!
TQ!! hfBBA*! "JJ`S! "TJO"JM;! I/%! )(:,--/42%! 2-,4! 2%)1,9/%! &$2*! X,%.(,8/%! 82! %$%! )/48()(/42%! 82! 9(8,!
2@.-2:,%!24!1,%!+1,4.,)(/42%*!X$^,4!d!9(9^,4!)1,482%.(4,:24.2!24!21!3/%&$2*!%/1/%!/!24!)/:$4(8,8;!
F4! 2%.2! [1.(:/! ),%/*! )/4%.(.$^,4! .',"*6*#*! 8'6*,RA*#! /! RA"6%.3%#;! F4! 2%.2! 2%.$8(/! %/3-2! 21!
)(:,--/4,?2*! h-//.! 82=248(_! &$2! 2%.2! .(+/! 82! -2%(%.24)(,! 2%)1,9,! )/4%.(.$^,! $4,! ,=-24.,! +,-,! 1/%!
! ! MN!
B75*! &$2! 4/! 2-,4! 2%)1,9/%! %(4/! 1(3-2%! 82! )/1/-! =$7(.(9/%;! <-/3,312:24.2*! 1,%!
,$./-(8,82%!=-,4)2%,%!d!2%+,W/1,%!,+1(),-/4!,&$211,!%292-,!:28(8,!,!1/%!%/18,8/%!821!
2?5-)(./! 82!B75*! 8,8/! &$2! %$! -2321(_4! X,3^,! %(74(=(),8/! 1,! +-(:2-,! ,:24,V,! %2-(,! ,1!
/-824! )/1/4(,1! 82! Z,(4.O]/:(47$2;! </-! )/4%(7$(24.2*! &$2--^,4! ),%.(7,-1/%! 82! :/8/!
+-/+/-)(/4,1! ,! %$! =,1.,;! E4,! 92V! ,+-2%,8/%*! %2! 12%! -2:(.(_! ,! 1,! ),+(.,1! 82! 1,! )/1/4(,!
2%+,W/1,*!82%82!8/482!21!7/3(2-4/!8/:(4(),4/!1/%!249(_!,1!h$,-()/T";!F1!aN!82!=23-2-/!
82!"`J"*!%2!)2123-_!%$!2?2)$)(_4!24!1,!+1,V,!82!,-:,%!82!I2!C,+*!24!+-2%24)(,!82!./8/%!
1/%! -2+-2%24.,4.2%! 821! 7/3(2-4/! )/1/4(,1! d! 82! 1/%! 8(+$.,8/%! 82! 1,! \%,:312,! 82! 1,!
<-/9(4)(,!821!k/-.2Ta;!
H4&$(2.,! +/-! 1/%! [1.(:/%! ,)/4.2)(:(24./%! 821! h$,-()/*! 1,! \%,:312,! k,)(/4,1!












T"! \-)X(9/! g(%._-()/! k,)(/4,1! {\gk|*! E1.-,:,-! {E|*! 1(3-/! {13;|! `TN;! }-8242%! 82! h(45%! GeV&$2V! ,! 1/%!
8-,7/42%!82!Z,4!#$,4;!Z,4!#$,4*!aJ!82!4/9(2:3-2!82!"`JQ;!\!=(4,12%!82!4/9(2:3-2!%2!82.$9/!24!1,!
=-/4.2-,!8/:(4(),4,!,!B75*!CX,9,442%!d!8(2)(%5(%!)/1,3/-,8/-2%*!&$2!21!8^,!MQ!=$2-/4!)/48$)(8/%!,!
1,! )($8,8!82!Z,4./!]/:(47/*!82%82!8/482! %2! 12%! -2:(._!,! I2!C,+>! !k\f\*!fh!NJ*!j!J*!-"#8'$2:*#(
=&%.($:*(4,"$*)(+$'$*#(>%,#A6#(",(>'8(!'O$"*,@(CDcDFCc]E*!f!"z"`J`O"`JJ*!UB3%2-9,.(/4%;;;Y*!+;!";!Zz=!
LI2! C,+*! "`J`R>! fHGFfZ*! 4;! a*! aQQN;! F%.,! [1.(:,! (492%.(7,8/-,! X,! 82%.,),8/! 1,! (:+/-.,4)(,! 82! 1/%!
1(3-2%!82!)/1/-!24!21!82924(-!82!Z,(4.O]/:(47$2!,4.2%!82!1,!-29/1$)(_4!2%)1,9,;!!
Ta! #\jFZ*!aQQMS!K";!UI/%!31,4)/%!./-.$-,-/4!,!B75!d!,!%$%!)/:+,W2-/%!,!1/!1,-7/!82!$4!?$()(/!&$2!8$-_!
8/%!:2%2%;! I/%! )/4824,-/4!,! %2-! )/48$)(8/%!+/-!21! 92-8$7/!X,%.,! 1,!+$2-.,!+-(4)(+,1!82! 1,! (712%(,!
+,--/&$(,1*! %(4! %/:3-2-/! d! 24! ),:(%,*! d! 82! -/8(11,%! ,11^*! )/4! $4,! %/7,! ,1-2828/-! 821! )$211/! d! )/4!
),48(12%! 24! 1,%! :,4/%*! =$2-/4! /31(7,8/%! ,! )/4=2%,-! %$%! )-^:242%! d! +28(-! +2-8_4*! .-,%! 1/! )$,1! 1/%!
1129,-/4!,! 1,!+1,V,!82! 1/%!82%=(12%!8/482! 12%!-/:+(2-/4! 1/%!3-,V/%*!+(2-4,%!d!)/8/%!24!$4!+/.-/*! 1/%!
,.,-/4!,!)/4.(4$,)(_4!%/3-2!-$28,%*!82!),-,!,1!%/1*!+,-,!+2-:,42)2-!,%^!2@+$2%./%!X,%.,!&$2!,!](/%!
12!+,-2)(2%2!3(24!:,4.242-1/%!9(9/%;!</%.2-(/-:24.2!%2-^,4!82),+(.,8/%*d!%$%!3(242%!d!+-/+(28,82%!






,! ./8/%! 1/%! 31,4)/%! +/-! (7$,1! 82! 1,! 42)2%(8,8! 82! $4(-! %$%! 2%=$2-V/%! +,-,! =-24,-! 21!
,%)24%/! 82! 1/%! 1(3-2%! 82! )/1/-TP;! F4! .,1! )(-)$4%.,4)(,*! 21! ),+(.e4! 7242-,1! 82! Z,(4.O
]/:(47$2*! :,-&$5%! 82! b1,4)X21,482*! (:+(8(_! 1,! +$31(),)(_4! 82! ,&$21! .2@./! 127,1! d!
)/49/)_! 4$29,%! 212))(/42%! +,-,! 1,%! ,%,:312,%! +-/9(4)(,12%*! 82! 8/482! %,18-^,4! 1/%!
8(+$.,8/%!&$2!823^,4! (4.27-,-! 1,!\%,:312,!C/1/4(,1;!]2%82!21!+-(4)(+(/*! %2!82?_!)1,-/!
&$2! 21! 82-2)X/! 82! 9/./! %2! -2%.-(47(-^,! ,! ./8/%! 1/%! 31,4)/%! )/4! (482+24824)(,! 82! %$!





I/%! %$)2%/%! 82%)-(./%! :/.(9,-/4! $4,! 4$29,! .-,4%=/-:,)(_4! 821! +,4/-,:,!
%/)(/O+/1^.()/! 82! Z,(4.O]/:(47$2*! 24! 21! &$2! %2! )/4=(7$-,-/4! 4$29,%! ,1(,4V,%;! I,!
3$-/)-,)(,! )/1/4(,1! -2,1(%.,*! 1(82-,8,! +/-! 21! :,-&$5%! 82! b1,4)X21,482*! 2%.$9/!
-2%+,18,8,! +/-! 1/%! /&',)#( 36',2#! 82! 1,! <-/9(4)(,! 821! k/-.2;! </-! %$! +,-.2*! 1/%!
)/:2-)(,4.2%*!1/%!+-/=2%(/4,12%!1(32-,12%!d!1/%!+1,4.,8/-2%!)-(/11/%*!24!%$!:,d/-^,!8*$"$#(
36',2#*! 82=248^,4! 1,! -29/1$)(_4! =-,4)2%,! 24! %$! 92-%(_4! :/82-,8,*! +,-,! 29(.,-! 1,%!
-2=/-:,%! %/)(,12%! &$2! =,9/-2)(2%24! ,! 1/%! 1(3-2%! 82! )/1/-;! k/! /3%.,4.2*! .,:3(54!
,4%(,3,4! $4,%! :^4(:,%! .-,4%=/-:,)(/42%! &$2! 12%! =-,4&$2,%24! 21! ,))2%/! ,! 1,!
-2+-2%24.,)(_4!+/1^.(),;!I/%!+1,4.,8/-2%!)-(/11/%!,W,8^,4!$4!:,.(V!,$./4/:(%.,!,!2%.2!
[1.(:/!+1,4.2,:(24./*!2!(4)1$%/!)/4.2:+1,3,4!2%.,312)2-!$4!+-/.2)./-,8/!3-(.e4()/!/!
2%.,8/$4(824%2!24!21!h$,-()/;! Z_1/! 1/%!'==&',2:"#! -2%+,18,3,4! 1,! -29/1$)(_4! =-,4)2%,!
%(4! ,:3,72%*! ,1(e48/%2! )/4.-,! 1,! 3$-/)-,)(,! )/1/4(,1! d! 1/%! 31,4)/%;! l(4,1:24.2*! 1/%!

















82! %2+.(2:3-2! 82! "`J";! Z$! ,$./-! =$2! 21! ),+(.e4! 7242-,1! 82! Z,4./!]/:(47/*! #/,&$^4!




{&$2! 2%! 1,! +,-.2! 821!k/-.2! 82! 1,! )/1/4(,|! $4,! %$3129,)(_4!82! 1/%! 427-/%! 2%)1,9/%*!
,17$4/%! :$1,./%! 1(3-2%*! d! 31,4)/%! {%27[4! ,%27$-,4|! 8,48/! +-(4)(+(/! )/4! 21!
82+-,9,8/! X2)X/! 82! (4)248(,-! 1,%! X,3(.,)(/42%! ,V$),-2-^,%>! :,.,48/! ,! ./8/!


















TK! \-)X(9/! h242-,1! 82! Z(:,4),%! {\hZ|*! Z2)-2.,-^,! 821! ]2%+,)X/! 82! h$2--,! {ZhE|*! 127,?/! {1;|! `"PJ*!
2@+28(24.2! {2;|;! `P*! 8/)$:24./! {8;|;! PMJ;! <-(:2-! (4=/-:2! 821! ),+(.e4! 7242-,1! 82! Z,4./! ]/:(47/*!





)/:/! 1,! (824.(=(),)(_4!82! 1/%!-2%+/4%,312%!82! 1/%!82%_-8242%!821!h$,-()/!,!),-7/!821!
),+(.e4! 7242-,1! 8/:(4(),4/>! h,-)^,! -2%+/4%,3(1(V_! 82! 1/%! 82%_-8242%! ,! 1/%! U31,4)/%!
.(V4,8/%Y*! 2%! 82)(-*! 1/%! 31,4)/%! )-(/11/%! &$2*! 24! %$! /+(4(_4*! X,3^,4! 24),32V,8/! 1,%!
3,48,%! 82! :,1X2)X/-2%! &$2! X,3^,4! %2:3-,8/! 21! ),/%! 24! 1,! <-/9(4)(,! 821! k/-.2*!
8$-,4.2! 1,%! +-(:2-,%! ?/-4,8,%! -29/1$)(/4,-(,%;! k/! /3%.,4.2*! %$! ,=(-:,)(_4! %_1/! %2!
X,3-^,!)/--2%+/48(8/!)/4!21!+,4/-,:,!%/)(,1!-2,1!82!Z,(4.O]/:(47$2!24.-2!21!/./W/!82!
"`KJ!d!1,!+-(:,92-,!82!"`J"*!)$,48/!1/%!8*$"$#(36',2#*!24!%$!:,d/-^,!)-(/11/%!31,4)/%*!
X,3^,4! )/4%.(.$(8/! 21! 3,48/! +,.-(/.,! 82! Z,(4.! j,-);! F4! ,&$21! :/:24./*! 1/%! 8*$"$#(
36',2#! X,3^,4! ,+/d,8/! 1,! (4%.,$-,)(_4! +124,! 82! 1,! -29/1$)(_4! =-,4)2%,! 24! Z,(4.O
]/:(47$2! +,-,! )/4&$(%.,-! 21! 82-2)X/! 82! -2+-2%24.,)(_4*! &$2! 1/%! /&',)#( 36',2#(
&$2-^,4! 427,-12%;! </-! ./8/! 211/*! 1/%! 8*$"$#( 36',2#! %^! X,3^,4! +-/.,7/4(V,8/! 8(%.$-3(/%!
24./4)2%*! +2-/! 4/! 24! "`J"S! ,!:28(,8/%! 82! 8()X/! ,W/! 9(-,-/4! X,)(,! +/%()(/42%!:e%!
)/4%2-9,8/-,%*!=$48,:24.,1:24.2!.-,%!1,!-2321(_4!82!B75!d!21!]2)-2./!82!:,d/!%/3-2!
1/%!82-2)X/%!+/1^.()/%!82!1/%!'==&',2:"#;!\:3/%!2+(%/8(/%*!12%!)/4924)(2-/4!82!&$2!1,%!
12d2%! -29/1$)(/4,-(,%!82! 1,!:2.-_+/1(*! )$d,! ,+1(),)(_4!24!21!h$,-()/!X,3^,4!82%2,8/*!
,:24,V,3,4!)/4!%$:(-!,!1,!)/1/4(,!24!21!),/%*!+$2%./!&$2!+/8^,4!,3-(-!,!1,!+/31,)(_4!
82! )/1/-! 1,! +$2-.,! 82! 1,! +,-.()(+,)(_4! +/1^.(),;! \%^! +$2%*! ,+,-),-/4! %$! :(1(.,4)(,!
-29/1$)(/4,-(,!d!,3-,V,-/4!21!+,-.(8/!82!1,!-2,))(_4*! 1/!&$2!%(74(=()_!%$!,1(,4V,!)/4!21!
7/3(2-4/!)/1/4(,1!d!1/%!/&',)#(36',2#TJ;!!





+,-.2*! %^! X,3^,! 2@(%.(8/! $4,! ,1(,4V,! 24.-2! 2%./%! [1.(:/%! d! 1/%! /&',)#( 36',2#*! &$2! %2!
X,3^,! -/./! .-,%! 1,! -2321(_4!82!B75!d! 1,!+/15:(),! %/3-2!21!]2)-2./!82!:,d/!82!"`J";!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TJ! IFlFbGfF*! "JKTS! TK;! Z,19,48/! 1,%! 8(%.,4)(,%*! I2=239-2! :/%.-_! )_:/! 1,! -,8(),1(V,)(_4! 821!
),:+2%(4,8/! d! 21! U)$,-./! 2%.,8/Y! 24! l-,4)(,*! 24! 1,%! %2:,4,%!+/%.2-(/-2%! ,! 1,! ./:,!82! 1,!b,%.(11,*!
X,3^,! =,9/-2)(8/! 1,! ,+-/@(:,)(_4! 24.-2! 7-$+/%! %/)(,12%! .,4! ,4.,7_4()/%! )/:/! 1,! 3$-7$2%^,! d! 1,!
4/312V,*!)/4!21!=(4!82!82=2482-!%$%!(4.2-2%2%!)/:$42%*!=$48,:24.,1:24.2!1,!+-/+(28,8!82!1,!.(2--,;!




]2%82! 24./4)2%*! /&',)#( 36',2#! d! 8*$"$#( 36',2#! %2! X,3^,4! ,1(,8/! +/-&$2! .24^,4! 8/%!




82! :,d/! 82! "`J"*! 1/%! 1(3-2%! 82! )/1/-! ,3,48/4,-/4! 21! +,-.(8/! 7$32-4,:24.,1*! &$2!
X,3^,4!,3-,V,8/!X,%.,!2%,!=2)X,;!F4!,821,4.2*!,7$,-8,-/4!2@+2).,4.2%!1,!(4%.,$-,)(_4!
+124,! 82! 1/%! +-(4)(+(/%! -29/1$)(/4,-(/%! 24! 1,! )/1/4(,*! )/4924)(8/%! 82! &$2! %$! [4(),!
+/%(3(1(8,8!82!,))2%/!,!1,!-2+-2%24.,)(_4!+/1^.(),!-2%(8^,!24!21!.-($4=/!82!1,!-29/1$)(_4!
=-,4)2%,!24!Z,(4.O]/:(47$2;!!
#/,&$^4!h,-)^,! .,:3(54! =,1%2_! 1,! -2,1(8,8!,1! 82=(4(-! 1,! -2%+/4%,3(1(8,8!2%)1,9,!
24!1,!)-(%(%!-29/1$)(/4,-(,!82!Z,(4.O]/:(47$2;!<$2%./!&$2!1/%!(4.2-2%2%!82!1/%!2%)1,9/%!
9,-(,3,4! %27[4! %$! 2@.-,))(_4*! 4/! ./8/%! .$9(2-/4! 21! :(%:/! +,+21! 24! 21! 2%.,11(8/!
(4%$--2))(/4,1! 82! =(4,12%! 82! ,7/%./! 82! "`J";! F1! +-/.,7/4(%:/! )/--2%+/48(_! ,! 1/%!
2%)1,9/%!U82!51(.2Y*!)-(/11/%!24!%$!:,d/-^,*!,$4&$2!24.-2!%$%!=(1,%!.,:3(54!%2!)/4.,3,4!
,17$4/%!427-/%!,=-(),4/%;!F%./%!2%)1,9/%!82!51(.2!%2!X,3-^,4!-2$4(8/!21!"P!82!,7/%./!24!
1,%!82+24824)(,%!82!I24/-:,48!82!j5Vd*!)/4!21! =(4!82!+-2+,-,-! 1,! -29/1$)(_4!+/-! 1,!
1(32-.,8*! &$2! 82%2,3,4! 8(%=-$.,-! 24! 2@)1$%(9(8,8`";! k/! /3%.,4.2*! )/4%)(24.2%! 82! &$2!








82! /-7,4(V,-! 1/%! +-2+,-,.(9/%! 42)2%,-(/%! 82! ),-,! ,! 1,! -29/1$)(_4;! h277$%! 1,! X,! 2%.$8(,8/! 24!
+-/=$48(8,8*! 1127,48/! (4)1$%/! ,! ,=(-:,-! &$2! ,&$211,! -2$4(_4*! )2123-,8,! 24! 1,%! 82+24824)(,%! 82!
I24/-:,48!82!j5Vd*!2%.e!:2?/-!8/)$:24.,8,!&$2! 1,!)2-2:/4(,!82!b/(%!C,c:,4!d!&$2*!+/-! .,4./*!
8232!)/4%(82-,-%2!)/:/!21!92-8,82-/!+$4./!82!+,-.(8,!82!1,!-29/1$)(_4S!UB4!Z$48,d*!\$7$%.!"P.X*!,!
:22.(47! /=! %1,92O8-(92-%*! )/,)X:24*! ,48! /.X2-! :2:32-%! /=! .X2! U%1,92! 21(.2Y! =-/:! ,3/$.! "QQ!
+1,4.,.(/4%!.//o!+1,)2!(4!<1,(42!8$!k/-8!+,-(%X;!AX2d!7,.X2-28!/4!.X2!I24/-:,48!82!j5Vd!2%.,.2*!,!
1,-72! %$7,-! +1,4.,.(/4%! u(.X! ,.! 12,%.! MNQ! %1,92%! .X,.! 1,d! ,.! .X2! =//.! /=! .X2! f28! j/$4.,(4;! \=.2-!
8(%)$%%(/4!/=!+/1(.(),1!82921/+:24.%! (4!l-,4)2!,48!.X2!)/1/4d*!.X2d!.//o!.X2!82)(%(/4!./!-2321;!AX2!
:22.(47!u,%! 4/.! %2)-2.;! C/1/4(%.%! 1,.2-!u-/.2! /=! .X2! U+-2.2@.! /=! ,!:2,1Y! /-! U,! 1,-72! 8(442-Y! .X,.!
%1,92%!u2-2!,11/u28!./!,..248Y;!!
! ! PQ!
b/(%! C,c:,4! 24! 1,! :,8-$7,8,! 821! aa! 82! ,7/%./;! \%^*! %,4)(/4,-^,4! 1,! (4%$--2))(_4!
:28(,4.2! 21! )_8(7/! %(:3_1()/! 821! 9$8[*! =,:(1(,-! +,-,! 1,!:,d/-^,! 82! 1/%! 2%)1,9/%! 821!
h$,-()/`a;!C$,48/!X$3(2%24!,1),4V,8/!%$!/3?2.(9/*!1/%!),$8(11/%!829/192-^,4!,!1,!:,%,!
,!1,!2%)1,9(.$8*!+,-,!8(%=-$.,-!24!2@)1$%(9(8,8!1/%!82-2)X/%!&$2!X,3-^,4!)/4&$(%.,8/;!!
\+,-.2! 82! 1,%! =,))(/42%! 2%.$8(,8,%! X,%.,! ,X/-,*! 2@(%.(_! $4! .2-)2-! 7-$+/! &$2!
.,:3(54! ?$7_! $4! +,+21! =$48,:24.,1! 24! 1,! -29/1$)(_4! 2%)1,9,*! %/3-2! 21! &$2! #/,&$^4!
h,-)^,! 7$,-8_! $4! %/%+2)X/%/! %(124)(/S! 1/%! -2,1(%.,%! =-,4)2%2%! 31,4)/%! 82! Z,(4.O
]/:(47$2;!C,%(! ./8/%!X,3^,4!%(8/!7-,482%!+-/+(2.,-(/%!82! .(2--,%!24! 1,!)/1/4(,!+2-/*!
X$d2-/4!,!Z,4./!]/:(47/!82%82!%2+.(2:3-2!82!"`KJ*!)$,48/!-2)(3(2-/4!1,%!+-(:2-,%!
4/.()(,%! 82! 1,! -29/1$)(_4! =-,4)2%,*! .2:2-/%/%! 82! &$2! 1,%! (82,%! -29/1$)(/4,-(,%! %2!
=(1.-,%24! ,1! h$,-()/*! =,9/-2)(248/! 21! ,%)24%/! 82! 1,! +/31,)(_4! 82! )/1/-! ,1! +/82-;! I,!
212))(_4!82!Z,4./!]/:(47/!)/:/!-2=$7(/!%2!823(_!,!&$2*!,82:e%!82!%2-!$4,!)/1/4(,!
2%)1,9(%.,*! %2! )/4%(82-,3,! $4! 3,1$,-.2! -2,))(/4,-(/! d! ),._1()/! 24! \:5-(),S! 82%82! %$!
=$48,)(_4! ,! =(4,12%! 821! %(71/! iG*! X,3^,! %(8/! 1,! -2%2-9,! 2%+(-(.$,1! ,:2-(),4,! 82! 1,!
:/4,-&$^,!d!21!),./1()(%:/*!+-(4)(+(/%!3e%()/%!82!1,!(824.(8,8!X(%+,4,`M;!!
]2%82! Z,4./! ]/:(47/*! 1/%! =-,4)2%2%! 2:(7-,8/%! 821! h$,-()/! (82,-/4! $4! +1,4!
)/:+12?/! +,-,! 29(.,-! 21! .-($4=/! 82! 1,! -29/1$)(_4! =-,4)2%,! 24! ,&$211,! V/4,;! F-,4!
+2-=2).,:24.2! )/4%)(24.2%! 82! &$2! 1,! 3$-7$2%^,! :,-^.(:,! =-,4)2%,*! +-(4)(+,1!
=(4,4)(,8/-,! 82! 1,! -29/1$)(_4*! -2)(3^,! %$%! (47-2%/%! 82! 1,! .-,.,! 427-2-,! d! 21!:2-),8/!












"a`;! F4.-2! ,&$211/%! 2:(7-,4.2%! =-,4)2%2%*! =(7$-,3,4! ,17$4/%! (48(9(8$/%! &$2! %2! (4.27-,-/4! 24! 1,!
-2,1(8,8! 8/:(4(),4,! .,4./*! &$2! (4)1$%/! %2! )/49(-.(2-/4! 24! :(2:3-/%! 82! ,17$4,%! (4%.(.$)(/42%!
)/1/4(,12%;! </-! 2?2:+1/*! #/%5! 82! Z.2-1(47*! &$2! X,3^,! X$(8/! ,! Z,4./! ]/:(47/! )/4! %$! =,:(1(,! d! %$%!




1/%! -2,1(%.,%! %27$(-^,4! ,+/d,48/! ,! 1/%! 427-/%! -232182%*! &$2! +/8-^,4! X,)2-%2! )/4! 21!
)/4.-/1!82!Z,(4.O]/:(47$2!d!+-(9,-!,!l-,4)(,!82! 1/%! (47-2%/%!82! 1,!I*&6*()*#(b,$"66'#*!
9(.,12%!+,-,!%$%!=(4,4V,%;!!
<,-,! 1129,-!,!),3/!%$!+1,4*! -2)$--(2-/4!,! 1/%!2%)1,9/%*!+/-&$2!%,3^,4!&$2!2-,4!
12,12%! ,1! -2d! =-,4)5%! +/-! 24)(:,! 82! )$,1&$(2-! /.-,! ,$./-(8,8;! Z27[4! 21! X(%./-(,8/-!
4/-.2,:2-(),4/! #/X4! q;! AX/-4./4*! 1/%! 2%)1,9/%! ,=-(),4/%! 2-,4! =(212%! ,! 1,! C/-/4,!
=-,4)2%,!+/-&$2!1,!:,d/-^,!+-/)28^,!821!f2(4/!821!C/47/*!&$2!.24^,!$4,!1,-7,!.-,8()(_4!






%_1/! ,.,W^,! ,! 1/%! 2%)1,9/%! 82! /-(724! ,=-(),4/! d! 82?,3,! 82! 1,8/! ,! 1/%! 427-/%! )-(/11/%*!
4,)(8/%! 82! +,8-2%! 2%)1,9/%! 24! 1,%! +1,4.,)(/42%! ,:2-(),4,%;! </%.2-(/-:24.2*! /.-/!
2%.$8(/%/! 82! 1,! -29/1$)(_4! X,(.(,4,*! h242! F;! B712*! :,.(V_! 21! +1,4.2,:(24./! 82!
AX/-4./4!d!,=(-:_!&$2*!24!7242-,1*!./8/%!1/%!2%)1,9/%!821!C,-(32!=-,4)5%!2-,4!=(212%!,1!
U-2d! .-,4%,.1e4.()/Y*! ,! &$(24! )/4%(82-,3,4! %$! +-/.2)./-! =-24.2! ,! 1/%! ,3$%/%! 82! 1/%!
+1,4.,8/-2%! d! 1,%! ,$./-(8,82%! )/1/4(,12%;! F%.,! [1.(:,! (4.2-+-2.,)(_4! 82! 1,! 12,1.,8!
-2,1(%.,!2%)1,9,!+,-2)2!:e%!,)2-.,8,!&$2!1,!82!AX/-4./4*!+/-&$2!(:+1(),!&$2!I$(%!iGH!
=$2!21! ,71$.(4,4.2!82! ./8/%! 1/%! (4%$--2)./%!821!h$,-()/*!&$2! -2)/4/)^,4! %$!,$./-(8,8!
%$+-2:,!+/-!(7$,1`T;!\X/-,!3(24*!21!%24.(:(24./!:/4e-&$()/!82!1,!+/31,)(_4!427-,!82!




2%)1,9/%! (:+/-.,8/%!,!Z,(4.O]/:(47$2!8$-,4.2!21! %(71/!iGHHH! )/:+,-.^,4!2%.,!+-/)2824)(,*!,$4&$2!
824.-/!82!2%.2!7-$+/!2@(%.^,!$4,!,:+1(,!8(92-%(8,8!82!2.4(,%;!!
`N! Z)X/:3$-7! C24.2-! =/-! f2%2,-)X! (4! \=-(),4! C$1.$-2! {ZCf\C|*! #/X4! q/312-! y! g,(.(,4! f29/1$.(/4!
C/112).(/4! {#q! y! gfC|*! ),?,! {)|! ";! C/+(,! :2),4/7-,=(,8,! 821! .2%.(:/4(/! 82! q2-92-%,$! %/3-2! 1,!







&$2! 1/%! 8(+$.,8/%! 82! I2! C,+*! 24! %$! :,d/-^,! /&',)#( 36',2#*! X,3^,4! +-/X(3(8/! 1,!
+$31(),)(_4!82!,&$211,%!:28(8,%!+,-,!%(124)(,-!)$,1&$(2-! (4()(,.(9,!:2.-/+/1(.,4,!&$2!
,:24,V,%2! %$! 2%.,.$%S! UB4! =,3-(&$,! $42! =,$%%2! 7,V2..2! &$(! -,++/-.,(.! &$2! 12! -/(! 2.!
1Ä,%%2:3152! ,9,(24.! ,))/-85! ,$@! 2%)1,92%! .-/(%! ?/$-%! +,-! %2:,(42*! 2.);! ~! :,(%! &$2!
1Ä,%%2:3152! )/1/4(,12! 2.! 12%! +2.(.%! 31,4)%! 42! 9/$1,(24.! +,%! 2@2)$.2-! )2..2! 1/(! 82! 1,!
l-,4)2Y``;!\%^!%2!2@+1(),*!24!+,-.2*!&$2!1/%!+-(:2-/%!2%)1,9/%!%$3129,8/%!24!1,!<-/9(4)(,!
821! k/-.2! 24,-3/1,%24! 1,! 3,482-,! 31,4),! -2,1(%.,! d! &$2*! %27[4! 1/%! .2%.(7/%!
4/-.2,:2-(),4/%*!:,4(=2%.,%24!&$2!%2!X,3^,4!-2321,8/!U./!-2%./-2!I$(%!.X2!"T.X!./!X(%!
.X-/42*! ,48! .X2! )12-7d! ,48!4/3(1(.d! ./! .X2(-! -(7X.%! ,48!+-(9(1272%Y*! 1/! &$2!2&$(9,1^,! ,!
-2%.,312)2-!21!\4.(7$/!f57(:24`K;!Z$!/3?2.(9/!2-,!82=2482-!1,!=(7$-,!821!-2d!+/-!24)(:,!
82!1/%!(4.2-2%2%!82!1,!51(.2!)/1/4(,1*!4/!%_1/!+,-,!+-2%2-9,-!21!9(2?/!/-824*!%(4/!.,:3(54!
+,-,! 7,-,4.(V,-! 1,! ,+1(),)(_4! 82! 1,%!:2?/-,%! 82! 1,! )/48()(_4! 2%)1,9,*! %$+$2%.,:24.2!
%,4)(/4,8,%!+/-!I$(%!iGH;!F4!%$!(4%$--2))(_4!.,:3(54!823(_!(4=1$(-!1,!4/.()(,!82!1,!X$(8,!
=-$%.-,8,! 82! I$(%! iGH! d! %$! +/%.2-(/-! ,--2%./! 24! G,-/42%*! &$2! %2! -2)(3(_! 24! Z,(4.O
]/:(47$2!+-2)(%,:24.2!24!,&$211,!=2)X,`J;!!





92-/%^:(1! +2%2! ,! %2-! =,1%,*! d,! &$2! 1/%! +1,4.,8/-2%! 82! 1,! <-/9(4)(,! 821! k/-.2*! -2+-2%24.,8/%! 24! 1,!
\%,:312,!82!I2!C,+*!2-,4! 1/%!+-(4)(+,12%! (4.2-2%,8/%!24!:,4.242-!,! 1/%!2%)1,9/%!24!$4,!)/48()(_4!
:(%2-,312*!,1!:,-724!82!./8/!82-2)X/*!+,-,!2@+1/.,-1/%!,1!:e@(:/!d!%,.(%=,)2-!1,!)-2)(24.2!82:,48,!
82!,V[),-!821!:2-),8/!:$48(,1>!<\AAFfZBk*!aQQQS!MMOP";!B-1,48/!<,..2-%/4!%/%.$9/!&$2*!:28(,4.2!
21! .-,3,?/! 2@.24$,4.2! d! 1/%! :,1/%! .-,./%! 4/-:,1(V,8/%*! 1/%! +1,4.,8/-2%! )/4%27$^,4! ,4$1,-! 1,!
+2-%/4,1(8,8! 82! 1/%! 2%)1,9/%*! )/49(-.(548/1/%! 24! +2-%/4,%! 8_)(12%! 2! (4),+,)2%! 82! %$3129,-%2>!
hBGFH\*!aQQQS!MT";!F%.,!,$./-,!,89(-.(_!82!&$2*!,$4&$2! 1,%! 12d2%!+,-,!-27$1,-! 1,!2%)1,9(.$8!X,3^,4!
%$-7(8/! +,-,! 7,-,4.(V,-! ,! 1/%! 2%)1,9/%! $4/%! 82-2)X/%! :^4(:/%*! ,),3,-/4! (4)$:+1(548/%2! +/-&$2!
)X/),3,4!)/4! 1/%! (4.2-2%2%!82! 1/%!+1,4.,8/-2%;!\82:e%*!+2%2!,! %2-! -21,.(9,:24.2!U32459/1,%Y!)/4!
1/%!2%)1,9/%*!%$!+-(4)(+,1!/3?2.(9/!%(2:+-2!2-,!+-2%2-9,-!21!/-824!2%)1,9(%.,*!&$2!7,-,4.(V,3,!.,4./!,1!
-(&$2V,!)/:/!1,!+-22:(424)(,!82!1/%!31,4)/%;!!










),/%! ,3%/1$./;! <2%2! ,! ./8/*! %(! %2! )/4%(82-,4! 1/%! .2%.(:/4(/%! 82! 1/%! /3%2-9,8/-2%!
2@.2-4/%*! 8232! )/4)1$(-%2! &$2*! 12?/%! 82! ,:(1,4,-%2! ,4.2! 2%.,! +/%(3(1(8,8*! 82)(8(2-/4!
%27$(-!,821,4.2!)/4!%$!+1,4K";!\X/-,!3(24*!24!1$7,-!82!-2+-2%24.,-! 1/%! (4.2-2%2%!82!1,!
:/4,-&$^,! =-,4)2%,! )/:/! X,3^,4! :,4(=2%.,8/*! 1/%! -2,1(%.,%! %_1/! +2-%27$^,4! %$%!
+-/+(,%! ,:3()(/42%S! (:+28(-! 1,! +242.-,)(_4! 82! 1,%! (82,%! -29/1$)(/4,-(,%! 24! Z,(4.O
]/:(47$2*!)/4!21!=(4!82!+-2%2-9,-!21!#$'$A(RA%!)/1/4(,1*!&$2!7,-,4.(V,3,!1,!%$+-2:,)^,!
82! 1,! +/31,)(_4! 31,4),! %/3-2! 1,! +/31,)(_4! 82! )/1/-;! <,-,! 211/*! )/4.,-/4! )/4! 1,!
)/1,3/-,)(_4! (42%.(:,312! 821! ),+(.e4! 7242-,1! 82! Z,(4.O]/:(47$2*! 21! :,-&$5%! 82!
b1,4)X21,482*! 1^82-! 82! 1,! =,))(_4! -2,1(%.,! d! +-(4)(+,1! (4.2-2%,8/! 24! 29(.,-! &$2! 21!
.2--(./-(/!82!%$!:,48/!=$2%2!+-2%,!82!1,!-29/1$)(_4!=-,4)2%,Ka;!I/%!8(+1/:e.()/%!d!1/%!
9(,?2-/%! 4/-.2,:2-(),4/%! &$2! +-2%24)(,-/4! 21! (4()(/! 82! 1,! -29/1$)(_4! 2%)1,9,*!
)24%$-,-/4!21!:,&$(,921(%:/! .,4./!82! 1/%! -2,))(/4,-(/%!2:(7-,8/%!,!Z,4./!]/:(47/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
KQ! AFII\*! "JKPS! `Q;! \&$^! ,+,-2)2! 21! .5-:(4/! UG24852! 427-,Y>! ZBbBEI*! aQQQS! aKTOaKJ;! F%.2! [1.(:/!
,4,1(V_! 1,! -29$21.,! 82! I,! G24852*! 82%)-(3(548/1,! )/:/! 1,! )/4%2)$24)(,! 82! 1,! 82%2%+2-,)(_4! d! 21!




&$2! X,3^,4! 1(:(.,8/! %$! ,$./-(8,8! d! ,:24,V,3,4! )/4! 82--/),-1/>! hFhhEZ*! aQQaS! KK;! h277$%! X,!
-2)X,V,8/!1,!(4.2-+-2.,)(_4!82!1,!-29/1$)(_4!2%)1,9,!)/:/!$4,!:,4(/3-,!)/4.-,--29/1$)(/4,-(,*!+2-/!
1,! 8/)$:24.,)(_4! &$2! %2! X,! ,4,1(V,8/! X,%.,! ,X/-,! d! &$2! %2! 2%.$8(,-e! 24! 1/%! %(7$(24.2%! 2+^7-,=2%!
+,-2)2!%2W,1,-!24!8(-2))(_4!)/4.-,-(,;!!
K"! AFII\*!"JKPS!TK;! F1! ,$./-! %/%.(242!&$2! 1,!8(%+/4(3(1(8,8!82! 1/%!2:(7-,8/%!,!+-/9/),-! 1,! -29/1$)(_4!
427-,*!&$2!+/8-^,!/),%(/4,-!1,!-$(4,!82!Z,(4.O]/:(47$2!(7$,1:24.2*!%2!823^,!,!&$2!%$%!(4.2-2%2%!4/!
-2%(8^,4! 24! 1,! )/1/4(,;! k/! /3%.,4.2*! 8232! :,.(V,-%2! 2%.,! /3%2-9,)(_4S! 1,! :,d/-^,! 82! ,&$211/%!
(48(9(8$/%!+-/)28^,4!82!1,!3$-/)-,)(,!821!h$,-()/!d!%/3-2!./8/!821!7-$+/!82!1/%!/&',)#(36',2#*!),%(!
./8/%! X,)248,8/%! ,3%24.(%.,%! &$2! +,%,3,4! .2:+/-,8,%! 24! Z,(4.O]/:(47$2! d! &$2*! +2%2! ,!
24-(&$2)2-%2! )/4! 21! )$1.(9/! ,V$),-2-/*! .24^,4! 1,! 3,%2! 82! %$! -(&$2V,! 24! <,-^%;! H7$,1! /)$--^,! )/4! 1/%!
=$4)(/4,-(/%!)/1/4(,12%*!82%(74,8/%!+/-!21!7/3(2-4/!82!<,-^%*!)$d/!+-(4)(+,1!/3?2.(9/!2-,!24-(&$2)2-%2!
24! 1,! )/1/4(,! +,-,! -27-2%,-! ,! l-,4)(,! )/4! $4,! +/%()(_4! ,)/:/8,8,*! &$2! 12%! +2-:(.(2%2! 9(9(-! )/4!
82%,X/7/!21!-2%./!82!%$!9(8,;!!
Ka! C\Ek\*! aQQ`S! "MT;! ]2%82!:$d! +-/4./*! 21!:,-&$5%! 82! b1,4)X21,482! =$2! )/4%)(24.2! 82! &$2! X,3^,!






,! 3,-,?,-! 1,! +/%(3(1(8,8! 82! )-2,-! $4! -28$)./!:/4e-&$()/! 24! Z,(4.O]/:(47$2*! 3,?/! 1,!
8(-2))(_4!821!)/482!82!\-./(%;!\%^!+$2%*!+,-2)^,4!8(%+$2%./%!,!,3,48/4,-!,!I$(%!iGH!,!








\82:e%*! h,-)^,! X,3^,! +,%,8/! +/-! ,1./! ,! 1/%! 2:(7-,8/%! =-,4)2%2%! -2=$7(,8/%! 24! %$!
+-/+(,!)/1/4(,;!]()X,!82%)-(+)(_4!(:+2-=2).,!+/8-^,!8232-%2!,!%$!82%)/4/)(:(24./!82!
1,!-2,1(8,8!)/1/4(,1!92)(4,*!&$2!12!X,3-^,!1129,8/!,!)/4%(82-,-!,!./8/%!1/%!X,3(.,4.2%!82!
Z,(4.O]/:(47$2! )/:/! )($8,8,4/%! =-,4)2%2%*! &$2! )/:+,-.^,4! 1/%! +-(4)(+(/%!
-29/1$)(/4,-(/%! +/-! (7$,1;! \X/-,! 3(24*! %$! %/%+2)X/%/! %(124)(/! %/3-2! 1/%! 2:(7-,8/%!
-2,1(%.,%! =-,4)2%2%!24!Z,4./!]/:(47/!%$7(2-2!&$2!%$!82%)-(+)(_4!82! 1,!)/d$4.$-,!821!
h$,-()/!/3282)(_*!&$(Ve*!,!%$!82%2/!(4.2-2%,8/!82!8(%./-%(/4,-!21!+,4/-,:,!+/1^.()/!d!






82! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2*! .2:(2-/4! &$2! ,&$211/%! 82%_-8242%! %2!
-2+-/8$?2%24! 24! %$%! +-/+(/%! .2--(./-(/%;! Z$! :(28/! X,! %(8/! /3?2./! 82! 8(=2-24.2%!







U,4.(OX,(.(,4(%:/Y! d! j,-^,! ]/1/-2%! h/4Ve12VOf(+/11*! C/4%$21/! k,-,4?/! d! \8,! l2--2-*!
24.-2!/.-/%*!1/!X,4!82=(4(8/!)/:/!U-$:/-!82!g,(.^YKP;!F4!./8,!\:5-(),*!2@(%.(_!,82:e%!
$4! ,1./! -(2%7/! 82! (49,%(_4! +/-! 1/%! -232182%! 82! Z,(4.O]/:(47$2;! ]()X/! -(2%7/! =$2!
2%+2)(,1:24.2! (4.24%/! 24! Z,4./! ]/:(47/*! 8/482! 1,! =-/4.2-,! X,3^,! %(8/! )/4=1().(9,!
82%82! 1,!,+,-()(_4!82! 1/%!+-(:2-/%!,%24.,:(24./%!=-,4)2%2%!24!21!/2%.2!82! 1,! (%1,*!24!






)/482! 82! l1/-(8,31,4),*! X,3^,! %(8/! -2%+/4%,312! 82! 9,-(,%! :28(8,%! 82=24%(9,%! &$2!
2@+$%/!,1!:/4,-),!24!$4!(4=/-:2!82!"`J";!l1/-(8,31,4),!X,3^,!%$72-(8/!1,!)-2,)(_4!82!
$4! U)/-8_4Y! :(1(.,-! 24! 1,! =-/4.2-,! +(-24,(),*! :28(,4.2! 21! 249^/! 82! .-/+,%! ,! 1,%!
+-/9(4)(,%!82!h$(+[V)/,!d!G(V),d,*! 1/%!-2(4/%!82!k,9,--,!d!\-,7_4!d!21!<-(4)(+,8/!82!
C,.,1$W,;!]2!2%.,!=/-:,*!)/4=(,3,!24!=-24,-!1,! (4:(7-,)(_4!=-,4)2%,!,!F%+,W,*!+$2%./!
&$2! 2-,! $4,! +/%(312! 9^,! 82! +242.-,)(_4! 82! 1,%! %$392-%(9,%;! A,:3(54! /-824_! &$2! %2!
9(7(1,%2! 82! )2-),! ,1! +2-%/4,1! =-,4)5%! &$2! .-,3,?,3,! ,1! %2-9()(/! 82! 1,! C/-/4,*! d,! &$2!
,17$4/%! 82! %$%! :(2:3-/%! +/8^,4! %2-! -29/1$)(/4,-(/%! 24)$3(2-./%! &$2! (4.24.,-^,4!
/-7,4(V,-! $4,! )/4%+(-,)(_4! 824.-/! 82! 1,! C/-.2;! I,! )/:+,-,)(_4! 82%+2).(9,! &$2!
l1/-(8,31,4),!X(V/!24.-2!21!72-:24!-29/1$)(/4,-(/!d!1,!+2%.2!:/.(9_!&$2*!24!,821,4.2*!
,&$21! )/-8_4! :(1(.,-! %2! )/4/)(2%2! )/:/! U)/-8_4! %,4(.,-(/Y*! d! &$2! 21! .5-:(4/!
,8&$(-(2%2! .,:3(54! )/44/.,)(/42%! (82/1_7(),%KT;! \X/-,! 3(24*! l1/-(8,31,4),!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
KP! jBf\IFZ!C\ffH}k*!"JKMS!"MJ>!IFlFbGfF*!"JKTS!`P>!sFEZqF*!4;!aK*!"JJ"S!aKNOMaN>!gBv\f]*!aQQ">!
lFffFf*! 9/1;! IiHHH*! 4;! aaJ*! aQQMS! T`NOTJP>! k\f\k#B!BfBGHB*! aQQPS! KMO"`K>! lFffFf*! aQQNS! T`OKP>!
jBfFI*! 4;! "a*! aQQNS! "KJOa"a>! k\f\k#B! BfBGHB*! aQQNS! KNO"a">! ]fFZCgFf*! aQQJS! "KQ;! h2/-72%!
I2=239-2! =$2! 21! +-(:2-/! 24! 2%.$8(,-! 21! U7-,4! +e4()/Y! 24! 1,! l-,4)(,! 82! 1,%! +-(:2-,%! ?/-4,8,%!
-29/1$)(/4,-(,%;! ]()X/! =24_:24/! )/4%(%.(_! 24! 21! :(28/! 7242-,1(V,8/! ,! 1,%! -29$21.,%! 82! 1/%!
),:+2%(4/%! d! 1/%! #',#( 2A6%$$*#! 24! 8(92-%/%! +$4./%! 82! 1,! 72/7-,=^,! =-,4)2%,*! &$2! %2! +-/+,7_!




-2%,1.,8/! 21! 7(-/! )/4%2-9,8/-! 821! )/482! 82! l1/-(8,31,4),! 24! 1/%! [1.(:/%! ,W/%! 821! %(71/! iGHHH;!
H4()(,1:24.2*! 21! +-(:2-!:(4(%.-/! 2%+,W/1! X,3^,! ,+/d,8/! 1,%! -2=/-:,%! (1$%.-,8,%! 82! C,-1/%! HHH*! +2-/!
! ! PT!
)/:+-248^,! 21! -(2%7/! 82! &$2! 21! 2?2)$.(9/! 82! <,-^%! (4.2-+-2.,%2! 21! )/-8_4! %,4(.,-(/!
)/:/! 1,! -$+.$-,! $4(1,.2-,1! 821! )/:+-/:(%/! 82! 42$.-,1(8,8! 82! F%+,W,! =-24.2! ,! 1,!
-29/1$)(_4!=-,4)2%,;!</-!2%/*!-2)/:248_!,1!-2d!&$2!)/4924)(2%2!,1!7/3(2-4/!=-,4)5%!82!
&$2!21!)/-8_4!%,4(.,-(/!4/!%2!X,3^,!)-2,8/!+,-,!)/:3,.(-!21!)/4.,7(/!(82/1_7()/!82%82!
l-,4)(,*! %(4/! +,-,! 82=2482-%2! 82! 1/%! ,.,&$2%! 82! 1,%! 3,48,%! &$2! /+2-,3,4! 24! 1,!
=-/4.2-,! +(-24,(),;! \1! :(%:/! .(2:+/*! %$7(-(_! &$2! %2! )/:3,.(2%2! ,! 1,! -29/1$)(_4! 24!
%2)-2./! d! 82! =/-:,! )/4.(4$,8,! 82%82! 824.-/! 82! l-,4)(,*! 24! )/1,3/-,)(_4! )/4! 1/%!
%2)./-2%!-2,))(/4,-(/%!82!1,!%/)(28,8!=-,4)2%,!d!)/4!21!+-/+(/!I$(%!iGHS!U<2-/!3,?/!82!
:,4/!+/82:/%!,48,-!)/4!8(42-/!d!)/4%2?/%!,!1/%!&$2!+(24%24!3(24*!d!,!1/%!2@2)$./-2%!
82! 4$2%.-/%! 82%(74(/%YK`;! C/:/! ,&$211,%! 72%.(/42%! %2-^,4! )1,482%.(4,%*! F%+,W,! %2!
:,4.248-^,!=(21!,!%$!)/:+-/:(%/!/=()(,1!82!42$.-,1(8,8!=-24.2!,!1,!-29/1$)(_4KK;!
H4=1$(8/!+/-!l1/-(8,31,4),*!21!:/4,-),!,8/+._!8/%!8(%+/%()(/42%!2%24)(,12%!24!
"`J"S! 24! +-(:2-! 1$7,-*! 1,! f2,1! B-824! 82! T! 82! ,7/%./*! +/-! 1,! &$2! +-/X(3(_! 1,!
(4.-/8$))(_4! 82! +-248,%! 82! 92%.(-! d! /.-/%! /3?2./%! &$2! :/%.-,%24! :24%,?2%!
-29/1$)(/4,-(/%*! &$2! .,:+/)/! +/8-^,4! 2@+/-.,-%2! ,! g(%+,4/,:5-(),KJ>! 24! %27$48/!













KJ( Z%5W#".'(J*2%8"6'2"U,()*(0*?*#()*(7#8'\'@()"5")")'(*,(dSS( 6"3&%#@(*,(RA*(#*( &*=%&.'( 6'( &*2%8"6'2"U,(
8A36"2')'(8%&(*6( #*\%&(-%,(`*6"8*( SS(*,(*6('\%()*(CeED@( &*".8&*#'([6$".'.*,$*(*,(*6()*(CDDef(?( #*(







.24^,! -2%&$()(/%! +/-! 8/482! %2! =(1.-,-/4! 1,%! (82,%! %$392-%(9,%! (7$,1:24.2;! F1! U3/),! ,!
3/),Y! =$2! 21! +-(4)(+,1! =,)./-! 82! -(2%7/*! +$2%./! &$2! %(2:+-2! =$2! 1,! +-(4)(+,1! 9^,! 82!
.-,4%:(%(_4! (82/1_7(),! ,! )/:(24V/%! 82! 1,! 71/3,1(V,)(_4! d! 1,! 2@+,4%(_4! ),+(.,1(%.,J";!
\82:e%*! X$3/!/.-,%! =/-:,%! ./.,1:24.2! (:+-29(%.,%! 82! )(-)$1,)(_4!82! 4/.()(,%*! )/:/!
1/%!-21,./%!82!1/%!.2%.(7/%!82!1,!-29/1$)(_4!/!1,%!+2.()(/42%!82!,$@(1(/!82!1,%!,$./-(8,82%!
)/1/4(,12%;! F%.,%![1.(:,%! 2%.$9(2-/4! (4%+(-,8,%!+/-! 21! 8232-! )^9()/! ,! 1,! X/-,!82!+28(-!
,d$8,!d!8,-!)$24.,!82!%$!2@+2-(24)(,*!)/4!21! =(4!82!+-2924(-!,1! -2%./!82!7/32-4,4.2%!
)/1/4(,12%;! Z(4! 2:3,-7/*! 24! 21! ),%/! ,:2-(),4/! %$%! .2%.(:/4(/%! .,:3(54! ,124.,-/4! 21!
2%+^-(.$! (4%$--2))(/4,1! 82! 1/%! 2%)1,9/%! 821! -2%./! 821! )/4.(424.2*! &$2! 7-,)(,%! ,! 211/%!
)/4/)(2-/4!1/%!+-/7-2%/%!82!1,!-29/1$)(_4!427-,!82!Z,(4.O]/:(47$2Ja;!
F1!%$%.(.$./!82!l1/-(8,31,4),!24!1,!Z2)-2.,-^,!82!F%.,8/!24!=23-2-/!82!"`Ja*!21!
)/482! 82! \-,48,*! )/4.(4$_! 1,! +/1^.(),! +-2924.(9,! 82! %$! +-282)2%/-! =-24.2! ,! 1,!
-29/1$)(_4! =-,4)2%,*!)$d/%!82=2)./%!d!9(-.$82%!X2-28_;!Z$! 1,3/-!%2!+1,%:_!24! 1,!f2,1!
C58$1,! 82! aa! 82! ,7/%./! 82! "`Ja*! +/-! 1,! &$2! 8(%+$%/! &$2! %2! -2&$(%,%24! ./8/%! 1/%!
2%)-(./%! =-,4)2%2%! &$2! X()(2%24! ,+/1/7^,! 82! 1,! -29/1$)(_4*! &$2! 823^,4! -2:(.(-%2!
(4:28(,.,:24.2!,! 1,! Z2)-2.,-^,!82! %$! ),-7/;! A,:3(54!/-824_!&$2! %2! )/4=(%),%24! 1/%!
/3?2./%!%$4.$,-(/%!,8/-4,8/%!)/4!+-/)1,:,%!-29/1$)(/4,-(,%S!UD$2!1/%!,3,4()/%*!),?,%*!
)(4.,%!d!/.-,%!:,4(/3-,%!&$2! .$9(2%24!,1$%(_4!,! 1/%!:(%:/%!,%$4./%! %2! -2:(.(2%24!,1!
j(4(%.2-(/! 82! g,)(248,*! &$2! 8(%+/48-^,! %2! 12%! &$(.,%24! 1,%! .,12%! ,1$%(/42%! ,4.2%! 82!






Ja! IFlFbGfF*! "JKTS! aQ`>! ]FkHZ! I\f\*! "JJ"S! aQK;! F4! 2%.2! +$4./*! )/4%(74_! 1/%! 8(92-%/%! :28(/%! 82!
8(=$%(_4!82!1,%!(82,%!-29/1$)(/4,-(,%S!UF4!-5%$:5!12%!(4%.-$:24%!82!1,!+-/+,7,.(/4!-59/1$.(/44,(-2!%2!




JM! j\fAtk! ]F! b\Ij\ZF]\*! "K"JS! MaNOMaT>! bFk\GH]FZ*! aQQ`S! ""KO""J;! F%.,! ,$./-,! ,=(-:,! &$2! 1,%!
-21,)(/42%! 24.-2! l-,4)(,! d! F%+,W,!:2?/-,-/4!:(24.-,%! 21! )/482! 82! \-,48,! /)$+_! 1,! %2)-2.,-^,! 82!
F%.,8/;! F=2).(9,:24.2*! 1,! +-2%(_4! %/3-2! 1/%! =-,4)2%2%! -2%(824.2%! 24! F%+,W,! %2! -21,?_*! +2-/! 823(_!




\%^! +$2%*! 1/%! 7/32-4,4.2%! )/1/4(,12%! 823(2-/4! ,).$,-! +/-! (4()(,.(9,! +-/+(,! +,-,!
+-/.272-!1/%!.2--(./-(/%!82!%$!:,48/*!.,:3(54!2@+$2%./%!,1!)/4.,7(/!(82/1_7()/!82%82!
1,%! )/1/4(,%! =-,4)2%,%;!F1!+(/42-/! =$2!21! ),+(.e4!7242-,1!82!<$2-./!f()/*! #2-_4(:/!82!
EV.e-(V*!&$2!24!"`KJ!(4)-2:24._!21!4[:2-/!82!+1,V,%!821!f27(:(24./!l(?/!,!";"Qa!d!8/%!
3,.,11/42%*! 8/.e48/12! 82! $4! -271,:24./>! ,! 5%.2*! %2! %$:_! $4! ,W/! 82%+$5%! 21!




%$! $3(),)(_4! _+.(:,! ,! 1,! 24.-,8,! 821! C,-(32;! </-! .,4./*! 1,%! +-(:2-,%! :28(8,%!
+-/+(,:24.2!82=24%(9,%!)/4.-,! 1,! -29/1$)(_4! =-,4)2%,!d! 1,! -29/1$)(_4!427-,!82!Z,(4.O
]/:(47$2! =$2-/4! ,8/+.,8,%! +/-! 21! ),+(.e4! 7242-,1! 82! Z,4./! ]/:(47/JN;! <-(:2-/*!
#/,&$^4!h,-)^,! /3282)(_! 1,! /-824! -27(,! 82! aM! 82! %2+.(2:3-2! 82! "`KJ*! %27[4! 1,! )$,1!
823^,! 9(7(1,-! 82! )2-),! ,! 1/%! =-,4)2%2%! 2:(7-,8/%! 82! Z,(4.O]/:(47$2! 24! 1,%! [1.(:,%!
%2:,4,%*! )$,48/! 1/%! 82%_-8242%! 82! <,-^%! %2! X,3^,4! )/4.,7(,8/! ,! ,&$211,! )/1/4(,!
92)(4,;! <,-,! ?$%.(=(),-! 2%.,! 8(%+/%()(_4*! 1,! C/-/4,! X,3^,! ,127,8/! &$2! )/4! 1/%!
(4:(7-,4.2%! X,3^,4! 1127,8/! 2%)-(./%! %$392-%(9/%;! Z2:,4,%! 82%+$5%*! h,-)^,! )/4=(%)_!
)$,4./%!8/)$:24./%!82!2%.2!.(+/!2%.,3,4!24!)(-)$1,)(_4!d!1/%!-2:(.(_!,!j,8-(8*!)/4!21!
=(4! 82! 82:/%.-,-! %$! 12,1.,8! ,! 1,! :/4,-&$^,! d! ,892-.(-! ,! 1,! :2.-_+/1(! 82! &$2! 2-,!
42)2%,-(/! &$2! 249(,%2! -2=$2-V/%! )$,4./! ,4.2%! +,-,! -2=/-V,-! 1,! 82=24%,! =-24.2! ,! 1,!
-29/1$)(_4;!]()X/%! -2=$2-V/%! %2! 2:+12,-^,4*! %/3-2! ./8/*! +,-,! (:+28(-! 1,%! =(1.-,)(/42%!
(82/1_7(),%!d!21!)-2)(24.2!.-e=()/!X$:,4/!24!1,!=-/4.2-,!8/:(4(),4,*!&$2!+/8^,!2%),+,-!
82!%$!)/4.-/1!=e)(1:24.2JT;!!
F1! 7/32-4,8/-! 8/:(4(),4/! =$2! ,82:e%! 21! ,$./-! 82! $4/! 82! 1/%! +-(:2-/%!












24! 3242=()(/! +-/+(/! +,-,! /3.242-! %$! ,+/d/! d! )/:3,.(-! ,! 1/%! -232182%! )/4! ,d$8,! 82!
F%+,W,;!Z(4!8$8,*!)/4=(,3,!24!&$2!21!%^48-/:2!X,(.(,4/!1129,%2!,!#/,&$^4!h,-)^,!,!)-2,-!
$4!9^4)$1/!82!%/1(8,-(8,8!)/4!1,%!,$./-(8,82%!)/1/4(,12%!82!Z,(4.O]/:(47$2;!C/4!2%.,!
)/49())(_4*! b1,4)X21,482! %2! 82%+1,V_! ,! 1,! )/1/4(,! 92)(4,! +,-,! +28(-! ,d$8,! ,! h,-)^,!
+2-%/4,1:24.2*! +2-/! %$%! 2%+2-,4V,%! %2! =-$%.-,-/4! +-/4./! +/-&$2! 21! ),+(.e4! 7242-,1!
8/:(4(),4/! 12!427_!%$!,+/d/*!,:+,-e48/%2!24!8/%! -,V/42%! =$48,:24.,12%S!+/-!$4,!
+,-.2*! ,127_! &$2! ?,:e%! +/8-^,! (4.2-924(-! 24! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2! %(4! 1,!
,$./-(V,)(_4! 82! 1,! C/-/4,>! +/-! /.-,*! %/%.$9/! &$2! 1,%! =$2-V,%! 8/:(4(),4,%! 2-,4!
(4%$=()(24.2%! (4)1$%/!+,-,!+-/.272-!,&$21! .2--(./-(/!82! 1,!,:24,V,!/))(824.,1*!+,-,! 1/!
&$2!%_1/!)/4.,3,!)/4! 1,%! .-/+,%!)/1/4(,12%!d!21!f27(:(24./!82!C,4.,3-(,;!\%^!+$2%*! %(!
82%.(4,3,!+,-.2!82!,&$211/%!2=2).(9/%!d,!2@(7$/%!,1!h$,-()/*!82%7$,-42)2-^,!%$!+-/+(,!
)/1/4(,*! &$2! %2-^,! $4,! +-2%,! =e)(1! +,-,! 1/%! 427-/%! -232182%! 82! Z,(4.O]/:(47$2;!
b1,4)X21,482! %2! 2%)$8_! 24! 2%.2! [1.(:/! ,-7$:24./! +,-,! ,892-.(-! ,! h,-)^,! 82! &$2*!
+-2)(%,:24.2! +/-&$2! 1,%! .-/+,%! 8/:(4(),4,%! 2-,4! -28$)(8,%*! )/4924^,! =/-:,-! $4!
=-24.2! ,-:,8/! )/:[4! =-,4)/O2%+,W/1! )/4.-,! 1/%! 427-/%! -232182%;! F1! 7/32-4,8/-!
=-,4)5%!2%.,3,!)/4924)(8/!82!&$2!2%+,W/12%!d! =-,4)2%2%!2-,4! (4),+,)2%!82!924)2-!,!
1/%! 2@! 2%)1,9/%! +/-! %2+,-,8/*! +/-&$2! 21! 82%2&$(1(3-(/! 82! =$2-V,%! =,9/-2)^,! ,! 2%./%!
[1.(:/%;!F4!),:3(/*!%(!F%+,W,!d!l-,4)(,!$4^,4!%$%!2?5-)(./%!)/1/4(,12%*!%$!%$+2-(/-(8,8!
4$:5-(),! d! %$! :,d/-! +2-()(,! :(1(.,-! =,9/-2)2-^,! %$! .-($4=/! =-24.2! ,! 1/%! 427-/%!
(4%$-724.2%;!]2%2%+2-,8/!+/-&$2! 1,!%(.$,)(_4!82!Z,(4.O]/:(47$2!%2!9/19^,!)-^.(),!+/-!
:/:24./%*!b1,4)X21,482!(4.24._!2@+1/.,-!,1!:e@(:/!21!%^48-/:2!X,(.(,4/!82!#/,&$^4!
h,-)^,! d! 12! ,89(-.(_! 82! &$2*! %(! 82%/^,! %$%! -2)/:248,)(/42%*! 1/%! 427-/%! 82! Z,(4.O






1,! :2.-_+/1(*! 427e48/%2! ,! (4.2-924(-! 24! 1,! -29/1$)(_4! 2%)1,9,! 82! Z,(4.O]/:(47$2!




+,-,! +-/+/-)(/4,-12! 1,! ,d$8,! 82! F%+,W,*! )/4924)(_! ,1! 7/32-4,8/-! 8/:(4(),4/! 82! 1,!
42)2%(8,8!82!+-/.272-!%$!+-/+(,!)/1/4(,!)$,4./!,4.2%;! #$4./!,! 1,%!:(1()(,%*! 1,!7$,-8(,!
$-3,4,!d!1,%!)/:+,W^,%!821!b,.,11_4!l(?/!82!Z,4./!]/:(47/*!h,-)^,!.,:3(54!-2:(.(_!,!
1,! =-/4.2-,! )$,.-/! ),W/42%*! ,3$48,4.2%! ),$8,12%! d! )$,4./! 2%.(:_! 42)2%,-(/! +,-,!
-2=/-V,-! 1,! %27$-(8,8! 82! Z,4./! ]/:(47/;! C/4! 2%.2! :(%:/! =(4*! 21! .24(24.2! 821! -2d*!
\48-5%!82!g2-28(,*!:,-)X_!,!],?,3_4!+,-,!24),-7,-%2!821!:,48/!82!1,%!/+2-,)(/42%!
:(1(.,-2%! 24! 21! 4/-.2! 82! 1,! =-/4.2-,*! :(24.-,%! 21! )/:,48,4.2! 82! :(1()(,%*! #/,&$^4!
C,3-2-,*!8(-(7(_!1,%!.-/+,%!24!21!%$-!d!21!)24.-/;!I,!42)2%(8,8!82!-2,))(/4,-!2-,!$-724.2!
+/-! 1,! 92)(48,8!821! 2%)24,-(/! 82! 1,! -29/1$)(_4! 2%)1,9,*! 82!:/8/!&$2! #/,&$^4!h,-)^,!
,8/+._! ./8,%! ,&$211,%! (4()(,.(9,%! (4)1$%/! ,4.2%! 82! )/4/)2-! 1,%! (4%.-$))(/42%! -27(,%!






=-24.2! ,! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2! 8,.,4! 82! 4/9(2:3-2! 82! "`J"*! +2-/! %2!
-2)(3(2-/4!24!g(%+,4/,:5-(),!,!)/:(24V/%!82!"`Ja;!k/!/3%.,4.2*!./8/!+,-2)2!(48(),-!
&$2! 1,! -2,))(_4! 82! #/,&$^4! h,-)^,! =-24.2! ,1! ),/%! 821! h$,-()/! -2%+/48(_! ,! $4,%!
8(-2).-()2%!:2.-/+/1(.,4,%!&$2! 924^,4!82! ,.-e%! d! &$2! %2! )/4=(-:,-/4!82%+$5%! 24! 1,%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
J`! ]FHGF*! aQQ`S! "aK;! F%.2! ,$./-! 8/:(4(),4/! X,! ,892-.(8/! 82! &$2*! 24! -2,1(8,8*! 1,%! +-(:2-,%!:28(8,%!








(4%.-$))(/42%! 821! :/4,-),*! -2%$:(8,%! 24! 1,! %(7$(24.2! :e@(:,S! UL;;;R! 82324! G$2%.-,!
F@)2124)(,!d!1/%!82:e%!h2=2%!-2=2-(8/%!.242-!+/-!-271,!2!p4%.-$))(_4!4/!:2V)1,-%2!+,-,!
%/%.242-! $4! <,-.(8/! :e%! &$2! /.-/! 82! 1/%! &$2! X$3(2%2! 24.-2! 1/%! b1,4)/%! d! %$%!
-2%+2).(9/%! h/3(2-4/%*! /3%2-9,48/! 24! 2%.2! +$4./! $4,! +2-=2).,! 42$.-,1(8,8YJJ;! F1!
+-(4)(+,1!82%.(4,.,-(/!82!2%.,%!8(-2).-()2%!2-,!21!7/32-4,8/-!82!I,!g,3,4,*!I$(%!82!1,%!
C,%,%*! &$(24! ,! %$! 92V! 823^,! )(-)$1,-1,%! ,! 1/%! 9(--2d2%! 82! j5@()/! d! Z,4.,! l2! d! 1/%!
7/32-4,4.2%!82!Z,4.(,7/!82!C$3,*!<$2-./!f()/*!Z,4./!]/:(47/*!A-(4(8,8!d!C,-.,724,;!
A,4./!1,%!_-8242%!82!C,-1/%!HG!)/:/!1,!+/1^.(),!82!1/%!7/32-4,4.2%!82!g(%+,4/,:5-(),*!
2%+2)(,1:24.2! 821! ),+(.e4! 7242-,1! 82! Z,4./! ]/:(47/*! -2%+/48^,4! ,1! 2%+^-(.$! 821!
)/-8_4!%,4(.,-(/;!</-!211/*!,4.2%!82!,4,1(V,-!%$!+1,%:,)(_4!24! 1,%!)/1/4(,%!2%+,W/1,%*!
8232! -2)/-8,-%2! 1,! 2%.-$).$-,! %/)(/O2)/4_:(),! 82! Z,(4.O]/:(47$2;! ]2! 2%.,! =/-:,*!
+/8-e! )/:+-2482-%2! 1,! (:,724! &$2! 21! :/4,-),! .24^,! 82! 1,! -29/1$)(_4! 24! ,&$211,!
)/1/4(,*!)/:/!2)/!82!1,!-29/1$)(_4!=-,4)2%,"QQ;!!
F1! +-(:2-! )/4=1()./! U24.-2! 1/%!b1,4)/%! d! %$%! -2%+2).(9/%! 7/3(2-4/%Y! =$2!21! &$2!
X,3^,!24=-24.,8/!,!1/%!8*$"$#(36',2#!)/4.-,!1,!)/,1()(_4!=/-:,8,!+/-!1,!,8:(4(%.-,)(_4!
)/1/4(,1*! 1/%! /&',)#( 36',2#! d! 1/%! '==&',2:"#*! 24! 21! )/4.2@./! 82! 1,! )/49/),./-(,! 82! 1,!
\%,:312,! 82! Z,(4.! j,-)! ,! =(4,12%! 82! "`KJS! =$48,:24.,1:24.2*! %2! .-,.,3,! 82! $4!
24=-24.,:(24./!24.-2! 1/%!8*$"$#(36',2#!d!21!7/3(2-4/!)/1/4(,1;!<$2%./!&$2! 1,!%(.$,)(_4!
X,3^,! ),:3(,8/! .-,%! 1,! -2321(_4! 82! B75! d! 21! ]2)-2./! 82!:,d/! 82! "`J"*! 21! %27$48/!
)X/&$2! 24.-2! 1/%! 31,4)/%! d! %$! 7/3(2-4/! =$2! 21! &$2! X,3^,! )/4=-/4.,8/! ,! 1/%! /&',)#(
36',2#!d! 1/%!8*$"$#(36',2#!)/4!21!2?2)$.(9/!82!<,-^%;!</-!.,4./*! =$2!$4!)X/&$2!24.-2! 1,!
51(.2! 31,4),! )/1/4(,1! d! 21! 7/3(2-4/! :2.-/+/1(.,4/;! Z27[4! 1,%! (4%.-$))(/42%! -27(,%*!





JJ! \hZ*! ZhE*! 1;! TKPT*! 2;! `J*! 8;! M`T;! H4%.-$))(/42%! 82! 1,! C/-/4,! ,! I$(%! 82! 1,%! C,%,%! d! 1,%! 82:e%!
,$./-(8,82%! )/1/4(,12%! X(%+,4,%! %/3-2! 1,! ,).$,)(_4! =-24.2! ,! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2;! Z,4!






%_1/! ,8:(.^,! $4! %$+$2%./! 24! 21! &$2! +/8^,! -/:+2-%2! 1,! U+2-=2).,! 42$.-,1(8,8YS! %(! 1/%!
2%)1,9/%! 82! Z,(4.O]/:(47$2! 2%),+,3,4! 821! )/4.-/1! 82! 1,%! =,))(/42%! 31,4),%*! &$2!
X,3^,4!(4.24.,8/!$%,-1/%!24!3242=()(/!+-/+(/*!d!2:+2V,3,4!,!:,.,-!,!1,!51(.2!31,4),!82!
1,! )/1/4(,*! 1,%! ,$./-(8,82%! )/1/4(,12%! 2%+,W/1,%! 8232-^,4! ,d$8,-1,! 249(,48/! ,-:,%! d!
9^92-2%! ,1! h$,-()/;! \$4&$2! 2%.,! [1.(:,! (4()(,.(9,! 4/! (:+1(),3,! +,-.()(+,-! 24! 1,!
-29/1$)(_4!8(-2).,:24.2!,!=,9/-!82!$4!3,48/!$!/.-/*!%^! %(74(=(),3,!./:,-!+,-.(8/!+/-!
1/%!31,4)/%!82!:,42-,!921,8,;!\%(:(%:/*!21!-2d!/-824_!,!1/%!7/32-4,8/-2%!)/1/4(,12%!
&$2*! 1127,8/! 21! ),%/*! 82%+127,%24! %$%! =$2-V,%! ,-:,8,%! U+/4(248/! 1,! 9(%.,! 24! &$2! 21!
)/4.,7(/!82! 1,! (4%$--2))(_4!4/!%2!)/:$4(&$2!,! 1,%!+,-.2%!d!+/%2%(/42%!F%+,W/1,%Y"Q";!
F%.,! [1.(:,!8(%+/%()(_4!+,-2)^,! 2%.,-! 2%+2)^=(),:24.2!8(-(7(8,! ,! #/,&$^4!h,-)^,*! )$d,!






,4.2-(/-2%! 82! 5%.2! d! /.-/%! 7/32-4,4.2%! )/1/4(,12%;! \%^! %2! 2@+1(),! &$2! 21! :/4,-),!
2%+,W/1!(4.2-+-2.,%2!1/%!%$)2%/%!821!h$,-()/!)/:/!$4!24=-24.,:(24./!24.-2!8(=2-24.2%!
+,-.(8/%!31,4)/%!d!%$%!-2%+2).(9/%!7/3(2-4/%*!2%!82)(-*!)/:/!$4!%(:+12!2)/!),-(32W/!82!
1,! -29/1$)(_4! =-,4)2%,;! ]2! 2%.,! =/-:,*! d! 82!:,42-,! )/4%)(24.2*! 1,! C/-/4,! 2%+,W/1,!
=(47^,! (74/-,-! 1,%!)/4.-,8())(/42%! (4.2-4,%!82! 1,!%/)(28,8!)/1/4(,1!82!Z,(4.O]/:(47$2*!
&$2!X,3^,4!)/48$)(8/!,!,&$21!82%241,)2"Qa;!\1!:(%:/!.(2:+/*!-2%.,3,!(:+1^)(.,:24.2!
+-/.,7/4(%:/!,!1/%!2%)1,9/%*!,!&$(242%!)/4%(82-,3,!$4!:2-/!(4%.-$:24./!,1!%2-9()(/!82!
1,%! 8(%.(4.,%! =,))(/42%! 24=-24.,8,%! 24! 21! h$,-()/*! +/-&$2! ,! %$! ?$()(/! ),-2)^,4! 82!
:/.(9,)(/42%! +-/+(,%! +,-,! %$3129,-%2! )/4.-,! 1/%! 31,4)/%;! I,! (74/-,4)(,! =(47(8,! 82! 1,!









+1,4.2,-%2! &$2! F%+,W,! +$8/! %2-9(-%2! 821! 7/3(2-4/! 8/:(4(),4/! +,-,! 82=2482-! %$%!
(4.2-2%2%!2%.-,.57()/%!24!21!C,-(32;!!
<,-,! ,+/d,-! 2%.,! X(+_.2%(%*! 2@(%.24! 9,-(,%! 29(824)(,%;! I,! +/1^.(),! 2%+,W/1,! 821!
)/-8_4!%,4(.,-(/!)/4.24^,!8/%!+$4./%!2%24)(,12%S!+/-!$4,!+,-.2*! 1,!42$.-,1(8,8!/=()(,1!
=-24.2!,!1/%!82%_-8242%!82!l-,4)(,!d*!+/-!/.-,!+,-.2*!1,!)/1,3/-,)(_4!24)$3(2-.,!)/4!1,!
-2,))(_4! 824.-/! d! =$2-,! 821! +,^%! 92)(4/*! +,-,! :(4,-! 1,! -29/1$)(_4! 82%82! 824.-/;!
Z27$-,:24.2!8()X,%!8(-2).-()2%! %2! .-,%1,8,-/4!,!\:5-(),*!82!:/8/!&$2! 1,!,).(.$8!82!
#/,&$^4!h,-)^,!24!9^%+2-,%!82! 1,! (4%$--2))(_4!2%)1,9,!821!h$,-()/!X,3^,! -2%+/48(8/!,!
211,%!,!1,!+2-=2))(_4;!</-!211/*!)$,48/!21!:,-&$5%!82!b1,4)X21,482!%/1()(._!/=()(,1:24.2!




I/%! -2,1(%.,%! =-,4)2%2%! 82! Z,(4.O]/:(47$2*! &$2! X,3^,4! 2:(7-,8/! ,! Z,4./!
]/:(47/!82%82!21!/./W/!82!"`KJ*!X,3^,4!$-8(8/!21!)/:+1/.!-2,))(/4,-(/!24!21!h$,-()/!




24)$3(2-.,! ,! .-,95%! 821! 7/3(2-4/! 8/:(4(),4/*! +-/92d248/! ,! 1/%! 427-/%! -232182%! 82!
./8/!1/!&$2!42)2%(.,3,4;!F%./%![1.(:/%!823^,4!%2:3-,-!21!),/%!24!Z,(4.O]/:(47$2!+,-,!
+-2%(/4,-! ,! 1,! 3$-7$2%^,! =-,4)2%,! d! ,3/-.,-! 1,! 82-(9,! -,8(),1! 82! 1,! -29/1$)(_4!
:2.-/+/1(.,4,;! G,-(/%! .2%.(:/4(/%! )/4.2:+/-e42/%! -2%+,18,4! 2%.,! .2/-^,*! 24.-2! 1/%!




%,.(%=,(-2! ! 9/.-2! -2482VO9/$%>! 4/$%! 42! +/$9/4%! +,%! &$(..2-! 4/.-2! ),:+*! +/$-! 4/$%!
.-,4%+/-.2-! ./$%! 82$@! ! 1ÄF%+,74/1;! Z(! )2.! F%+,74/1! ,! &$21&$2! )X/%2! ! :2!
! ! NP!
)/::$4(&$2-*! (1!4Ä,9,(.!&$Ä! %2! .-,4%+/-.2-!!:/4!),:+Y"QM;!]^,%!82%+$5%*!82%)-(3(_!
%$%! 427/)(,)(/42%! )/4! 1/%! 2%+,W/12%! 24! /.-/! 8/)$:24./! +-(9,8/S! U]Ä,+-6%! 12%!
82:,482%!&$2!?2!9(24%!82!=,(-2!!1ÄF%+,74/1*!2.!&$2!?Ä,..248%!82!?/$-!24!?/$-!1,!)X/%2!
&$2! ?2! 82:,482Y"QP;! \X/-,! 3(24*! X,3(8,! )$24.,! 82! &$2! F%+,W,! 2-,! 42$.-,1! X,)(,! 1,!
-29/1$)(_4! =-,4)2%,*! 823^,! :,4.242-! 24! %2)-2./! 8()X/! )/:2-)(/! )/4! 1/%! 2%)1,9/%!
427-/%*!&$2!%(4!8$8,!%2!82%,--/11_!)1,482%.(4,:24.2!)/4! 1,!,d$8,! (42%.(:,312!82! 1/%!
X,3(.,4.2%! 82! 1,! =-/4.2-,;! ]()X,! )/1,3/-,)(_4! =$2! +/%(312! +/-&$2! 1,! 1^42,! 82!
82:,-),)(_4! 8/:(4(),4,! X,3^,! =1$).$,8/! )/4%.,4.2:24.2! 82%82!:28(,8/%! 821! %(71/!
iGHH*! )$,48/! ,+,-2)(2-/4! 1/%! +-(:2-/%! ,%24.,:(24./%! =-,4)2%2%! 24! 21! /2%.2! 82! I,!
F%+,W/1,;!]2%82!24./4)2%*!:$)X,%!+/31,)(/42%!&$2!24!,&$21!:/:24./!+2-.242)^,4!,!
4,)(/42%! 8(%.(4.,%! X,3^,4! %2-9(8/! ,17$4,! 92V! 3,?/! 1,! :(%:,! 3,482-,>! 1,! ./+/4(:(,!
3(1(47É2! 821! .-,.,8/! 82! 1^:(.2%! 82! Z,4! j(7$21! 82! 1,! \.,1,d,! 24! "``T! ,%^! 1/!
82:/%.-,3,"QN;!</-! .,4./*!2@(%.^,!$4,! =$2-.2! %/1(8,-(8,8!)$1.$-,1!24.-2! 1/%!:/-,8/-2%!
82! ,:3/%! 1,8/%! 82! 1,! =-/4.2-,*! &$2! X,3-^,! :/9(8/! ,! 1/%! X,3(.,4.2%! 82! 1,! +,-.2!
8/:(4(),4,!,!+-2%.,-!%$!,$@(1(/!:,.2-(,1!d!92482-!,-:,%!)1,482%.(4,:24.2!,!&$(242%!
-2%+,18,%24!1,!G24852!427-,!24!Z,(4.O]/:(47$2;!!
A-2%! .2%.(:/4(/%!+/%.2-(/-2%! )/--/3/-,4! 1,! 924.,! )1,482%.(4,!82! ,-:,%!82%82!
Z,4./! ]/:(47/! ,! 1/%! 2%)1,9/%! -232182%! 821! h$,-()/;! F1! +-(:2-/! )/--2%+/48(_! ,! $4!
+1,4.,8/-! =-,4)5%! ,4_4(:/*! )$d,! 82)1,-,)(_4! 8232! 8,.,-%2! 24.-2! "`JM! d! "`JP;! F%.2!
(48(9(8$/! ,)$%_! ,! 1,%! ,$./-(8,82%! 8/:(4(),4,%! 82! +-/922-! ,! 1/%! 1^82-2%! 2%)1,9/%! 82!
,-:,%! d! :$4()(/42%*! )/:/! 1/%! +-/+(/%! 7242-,12%! 427-/%! X,3^,4! -2)/4/)(8/"QT;! F4!
:,-V/!82!,&$21!:(%:/!,W/!21!2:3,?,8/-!=-,4)5%!24!F%+,W,*!21!:,-&$5%!82!b/$-7/(47*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"QM! C(.;! 24! C\Ek\*! aQQ`S! "NP;! l$24.2! /-(7(4,1S! I"h2*#( $&%A5K*#( )',#( 6*( 2'.8( )*#( &K5%6$K#*! <,-(%*!
H:+-(:2-(2!k,.(/4,12*!"`Ja;!!
"QP! C(.;!24!C\Ek\*!aQQ`S!"NN;!A/$%%,(4.!b-58,! =(-:_!)/:/!Uj582)(4*!h542-,1Y!d!8(-(7(_! 1,!:(%(9,!,!%$!
%$+2-(/-*!21!7242-,1!b(,%%/$*!,!&$(24!%2!-2=(-(_!)/:/!U3-(7,8(2-!82%!,-:52%!8$!-/(*!,$!7-,48!b/$),4Y>!
kFZbHAA*!9%A##'",$(0%A5*&$A&*;;;S!MOP;!k2%3(..!/=-2)2!$4,!.-,8$))(_4!(4712%,!821!8/)$:24./!/-(7(4,1;!!
"QN! hHjbFfk\f]*! "J`KS! "QaO"Q`;! F%.2! X(%./-(,8/-! 8/:(4(),4/! 82%)-(3(_! 1,! =1$).$,)(_4! 82! 1,! =-/4.2-,!
8/:(4(),4,! 8$-,4.2! 1,%! 1$)X,%! 24.-2! 1/%! 2?5-)(./! =-,4)5%! d! 2%+,W/1! 82%82!:28(,8/%! 821! %(71/! iGHH*!
)$,48/! 1/%! 3$),42-/%! =-,4)2%2%! 82! 1,! H%1,! 82! A/-.$7,! 2:+2V,-/4! ,! ,%24.,-%2! 24! 21! /2%.2! 82! I,!






,127_! 1,! )/1,3/-,)(_4! 24)$3(2-.,! 82! F%+,W,! )/4! 1/%! 2@! 2%)1,9/%! 82! Z,(4.O]/:(47$2!
)/:/!$4!:/.(9/! )-$)(,1! +,-,! ?$%.(=(),-! 1,! 82)1,-,)(_4!82! 7$2--,!82! l-,4)(,! ,! F%+,W,S!
UD$2!24!1,!-2321(_4!82!1/%!427-/%!82!1,!(%1,!82!Z,4./O]/:(47/*!1/%!2%+,W/12%!1/%!X,3^,4!
=,9/-2)(8/! 9248(548/12%! +-/9(%(/42%! d! ,-.^)$1/%! 82! 7$2--,Y"Q`;! \W/%! 82%+$5%*! 1/%!
)_4%$12%! 2%.,8/$4(824%2%! 24! I2! C,+! %2)$48,-/4! 2%.,! ,)$%,)(_4S! UAX2! Z+,4(,-8%!
%$++1(28!,1%/!.X2!-29/1.28!u(.X!,11!o(48!/=!,::$4(.(/4*!,48!.X2!Z+,4(%X!h/92-4:24.!
24)/$-,728!.X2:!(4!.X2(-!-23211(/4Y"QK;!!
\+,-.2!821! .-e=()/! )1,482%.(4/!82! ,-:,%*! /.-,%! .-2%! 29(824)(,%! ,+$4.,3,4!,! 1,!
)/:+1()(8,8!2%+,W/1,!24!1,!-29/1$)(_4!427-,;!]/%!82!211,%!)/--(2-/4!,!),-7/!821!:(%:/!
+1,4.,8/-!=-,4)5%!,4_4(:/S!1,!82.24)(_4!821!)/:(%(/4,8/!=-,4)5%!I,!G(112*!249(,8/!+/-!
21!:,-&$5%! 82! b1,4)X21,482! ,! Z,4./! ]/:(47/! +,-,! +28(-! ,d$8,! =-24.2! ,! 1/%! 427-/%!
-232182%*!d!1,!,)/7(8,!821!7/3(2-4/!8/:(4(),4/!,!1/%!-2,1(%.,%!=-,4)2%2%!2:(7-,8/%!82!
Z,(4.O]/:(47$2*!2%+2)(=(),48/!&$2!1/%!-2+$31(),4/%!&$2!)-$V,%24!1,!=-/4.2-,!?,:e%!%2!
3242=()(,-^,4! 82! 8()X,! +-/.2))(_4"QJ;! Z27[4! 21!:,-&$5%! 82! b/$-7/(47! d! 1/%! )_4%$12%!
4/-.2,:2-(),4/%*! 21! 7/3(2-4/! 8/:(4(),4/! 4/! %_1/! 427_! %$! ,$@(1(/! ,! 1/%! =-,4)2%2%!
-2+$31(),4/%! =$7(.(9/%! 821! h$,-()/*! %(4/! &$2! ,82:e%! 1/%! 24.-27_! ,! 1/%! 2%)1,9/%! +,-,!
&$2!1/%!:,%,)-,%24;!\17$4/%!7242-,12%!427-/%!)/:/!h2/-72%!b(,%%/$!+-/.27(2-/4!,!1/%!
-2,1(%.,%!31,4)/%!2@(1(,8/%!d!,?$%.()(,-/4!,!&$(242%!4/!%2!3242=()(,-/4!82!1,!+-/.2))(_4!
2%+,W/1,""Q;! je%! .,-82*! h/8/d! 82%:(4.(_! ,&$211,%! ,)$%,)(/42%*! ,127,48/! &$2! %_1/!
:$-(2-/4! ,&$211/%! -2=$7(,8/%! =-,4)2%2%! &$2! %2! 82:/-,-/4! ,1! )-$V,-! 1,! =-/4.2-,! d!





"QJ! Ak\*!vB! "zNK*! ++;! MPJOMNM;! Uk/..2%! 2@.-,(.2%! 82%! 85)1,-,.(/4%! 2.! -,++/-.%! 82! +1$%%(2$-%! =-,4m,(%!
,--(9,4.! 82! Z,(4.O]/:(47$2Y;! A2%.(:/4(/! ,4_4(:/! %/3-2! 21! +,+21! 82! F%+,W,! 24! 1,! -29/1$)(_4! 82!
Z,(4.O]/:(47$2;!L"`JMR;!
""Q! I\!<\ff\!d!I\ffHb\!{28%;|*!aQQKS!"`PO"`N>!k\f\*!fh!NJ*!j!J*!-*#8'$2:*#( =&%.($:*(4,"$*)(+$'$*#(
>%,#A6#( ",( >'8( !'O$"*,@( CDcDFCc]E*! f! "z"`J`O"`JJ*! UB3%2-9,.(/4%! /4! .X2! l-24)X! <,-.! /=!









C,-1/%! HG*! 24! $4! :/:24./! .,4! )-^.()/;! F4! 2=2)./*! 1,! )/48$).,! 2%+,W/1,! 24./4)2%!
+2-:(.2! %$+/42-!&$2!21!7/32-4,8/-!8/:(4(),4/!+$8/!X,32-!/-824,8/! 1,!24.-27,!82!
1/%! -2+$31(),4/%! =$7(.(9/%! ,! 1/%! 2@! 2%)1,9/%*! ,$4&$2!82%+$5%! %2! X,3-^,! 427,8/!8()X,!
8(-2).-(V!+,-,!1,9,-!1,!(:,724!82!F%+,W,;!!
I,![1.(:,!+-$23,!82! 1,! (:+1(),)(_4!2%+,W/1,!24! 1,! -29/1$)(_4!2%)1,9,!82%82!21!
+-(4)(+(/!1127_!82!1,!:,4/!821!7242-,1!b(,%%/$*!&$(24!21!aQ!82!242-/!82!"`Ja!2%)-(3(_!,!
#/,&$^4!h,-)^,!+,-,!:,4(=2%.,-12!%$!82%)/4.24./!+/-! 1,!,$./-(8,8!%$+-2:,!&$2!#2,4O
l-,4m/(%! +-2.248^,! ,.-(3$(-%2! %/3-2! 21! 2?5-)(./! -232182;! F1! X2)X/! 82! &$2! b(,%%/$!







4/! +/8-^,! )/3(?,-1/%! +/-&$2! 211/! %(74(=(),-^,! %$! ,+/d/! /=()(,1! ,! 1/%! ,4.(7$/%! 2%)1,9/%*!
+2-/!+/-! /.-,!+,-.2*! %(! %2!:,4.24^,! ,1!:,-724*! 2%.,-^,! .-,()(/4,48/!,!$4/%! %/18,8/%!










)/:(24V/%! 82! "`Ja;! \%^! +$2%*! ?$4./! )/4! 1,%! ),-.,%! )(.,8,%! 82! A/$%%,(4.*! )/4%.(.$d2! $4/! 82! 1/%!






-2,))(/4,-(/*! )/:/! &$2! X$3(2%2! )/4.,8/! )/4! 21! -2%+,18/! 82! F%+,W,! 82%82! 21!
+-(4)(+(/""N;!




4/! %2!)/--2%+/482!)/4! 1,! -2,1(8,8!+/-&$2!4(47[4! .2%.(:/4(/!82! 1/%!,4,1(V,8/%!X,%.,!
,X/-,!82:$2%.-,!&$2!F%+,W,!=$2%2! 1,!),$%,4.2!82! 1,!-29/1$)(_4!427-,;!F4!),:3(/*!%^!
+,-2)2!&$2!1,!C/-/4,!2%+,W/1,!)/4/)^,!1,%!.24%(/42%!(4.2-4,%!82!Z,(4.O]/:(47$2!d!%$!
,7$8(V,)(_4! 82%82! "`KJ*! +/-! 1/! &$2! %2! :,4.$9/! 2@+2).,4.2! +,-,! ,+-/92)X,-1,%! 24!
3242=()(/!+-/+(/!)/4!1,!,d$8,!821!7/3(2-4/!8/:(4(),4/;!]2!X2)X/*!1,!427,.(9,!,!+-2%.,-!
,d$8,! /=()(,1! ,! 1/%! 7/32-4,4.2%! 821! h$,-()/! d! %$! )/1,3/-,)(_4! 24)$3(2-.,! )/4! 1/%!
)/4%+(-,8/-2%!427-/%!-2%+/48^,!,1!2%+^-(.$!821!)/-8_4!%,4(.,-(/;!</-!.,4./*!21!/3?2.(9/!
82! F%+,W,! :28(,4.2! ,&$211,! +/1^.(),! X,3-^,! %(8/! )/:3,.(-! 1,! -29/1$)(_4! =-,4)2%,*!
(:+28(-!21!)/4.,7(/!82!1,%!(82,%!%$392-%(9,%!,!)$,1&$(2-!+/%2%(_4!2%+,W/1,!d!,:24,V,-!
$4,!=$24.2!82!(47-2%/%!=$48,:24.,1!+,-,!l-,4)(,*!)/:/!2-,!Z,(4.O]/:(47$2;!!
\X/-,! 3(24*! ,$4&$2! 1/%! /3?2.(9/%! 82! 1/%! -2,1(%.,%! =-,4)2%2%! d! 1,%! ,$./-(8,82%!
2%+,W/1,%!)/(4)(8^,4!,!)/-./!d!:28(/!+1,V/*!+$2%!$4/%!d!/.-,%!82%2,3,4! -2%.,$-,-!21!






+,-,! /=-2)2-! ,%(1/! ,! 1/%! 7242-,12%! 427-/%! &$2! ,3-,V,%24! 1,! ),$%,! 82! C,-1/%! HG! 24! 1,! (%1,*! &$2!
%$+$2%.,:24.2!2-,!1,!:(%:,!),$%,!82!I$(%!iGH;!
""N!!hFhhEZ*! aQQaS! KK*! "`MO"`P;! Z$! -2.()24)(,! ,! (4.2-+-2.,-! 1,! -29/1$)(_4! X,(.(,4,! )/:/! $4,! G24852!
427-,! %2! -2%$:2! 24! 1,! %(7$(24.2! /3%2-9,)(_4S! UH=! /42! ,))2+.%! .X2! .X2/-d! .X,.! uX(.2!
)/$4.2--29/1$.(/4,-(2%!X21+28! =/:24.! .X2! (4%$--2).(/4!y,48! H! 8/!4/.O! .X24! .X(%! -,.(/4,12! (%! ,11! .X2!
:/-2! )/:+211(47YS! KK;! F%.2! ,$./-! ,8:(.^,! &$2! X,3^,4! 2@(%.(8/! )/4.,)./%! +$4.$,12%! 24.-2! ,17$4/%!




)$,1&$(2-! :/:24./;! \[4! ,%^*! %(7$(2-/4! ,821,4.2! +/-&$2*! %(! %$! +1,4! 2-,! 2@(./%/*!
)/4%27$(-^,4! ,3/-.,-! 1,! -29/1$)(_4! =-,4)2%,*! 82! :/8/! &$2! 1/%! 3242=()(/%! %2-^,4!
(4:24%/%;! ]2%,=/-.$4,8,:24.2! +,-,! 211/%*! 1/%! 427-/%! -232182%! 2%),+,-/4! 82! %$!




1(:(._! ,! +28(-! %/)/--/! ,1! ),+(.e4! 7242-,1! 8/:(4(),4/*! &$2! X,3^,! %(8/! %$! +-(4)(+,1!









(4.24.,8/! 2:+12,-1/%! 24! 3242=()(/! +-/+(/;! F4! .,1! ),%/*! 21! 7/3(2-4/! 8/:(4(),4/! %2!
1(:(.,-^,!,!-2=/-V,-!%$%!82=24%,%!+,-,!29(.,-!&$2!1/%!82%_-8242%!%2!)/4.,7(,%24!,!Z,4./!
]/:(47/*! ,7$,-8,48/! ,! &$2! 1/%! 427-/%! d! 1/%! 31,4)/%! 821! h$,-()/! %2! 2@.2-:(4,%24!
:$.$,:24.2;!C/4)1$(8,!1,!:,%,)-2*!21!7/32-4,8/-!8/:(4(),4/!2%.,-^,!127(.(:,8/!+,-,!
249(,-! $4! 2?5-)(./! ,! Z,(4.O]/:(47$2! d! -2%.,312)2-! 21! /-824;! C/4! ,&$211,! 2@)$%,*!
,+-/92)X,-^,! 21! 9,)^/! 82! +/82-! 24! 1,! )/1/4(,! =-,4)2%,! +,-,! -2%.,$-,-! 1,! %/32-,4^,!
2%+,W/1,!24!,&$21!.2--(./-(/*!&$2!X,3^,!+2-.242)(8/!,!F%+,W,!X,%.,!&$2!l-,4)(,!%2! 1/!
X,3^,! ,--23,.,8/! +/-! 21! .-,.,8/! 82! +,V! 82! fd%u()o! 24! "TJ`*! 9,1(548/%2! 82! $4,!
.-(&$(W$21,! 127,1""`;! \17$4/%! ,W/%! :e%! .,-82*! 21! +-/+(/! #/,&$^4! h,-)^,! -2)/4/)(_! %$!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
""`! hHjbFfk\f]*! "J`KS! "QaO"Q`>! ]FHGF*! "JKPS! MMON`>! p\CBE*! aQQ`S! "``O"KT;! I/%! +-/312:,%! 24.-2!
2%+,W/12%! d! =-,4)2%2%! 24! I,! F%+,W/1,! %2! -2:/4.,3,4! ,! :28(,8/%! 821! %(71/! iGHH*! )$,48/! X,3^,4!
,+,-2)(8/!1/%!+-(:2-/%!,%24.,:(24./%!=-,4)2%2%!24!21!/2%.2!82!1,!(%1,*!+2-/!%2!,7-,9,-/4!24!21![1.(:/!
)$,-./! 82! 1,! )24.$-(,;! F4! "T`K*! 24! 21! ,-.^)$1/! %5+.(:/! 82! 1,! +,V! 82! k(:27,*! &$2! =(4(&$(.,3,! 1,%!
X/%.(1(8,82%!24.-2!F%+,W,!d!l-,4)(,!24!F$-/+,*!%2!/:(.^,!)$,1&$(2-!,1$%(_4!,! 1,%!)/1/4(,%!82!,:3,%!




I,! 2%.-,.27(,! 2%+,W/1,! .,:3(54! 2-,! :$d! +21(7-/%,*! 8,8/! &$2! 1/%! :(%:/%!
2%)1,9/%! &$2! %2! X,3^,4! %$3129,8/! )/4.-,! 1/%! -2,))(/4,-(/%! +/8^,4! 9/192-%2! )/4.-,! 21!
7/3(2-4/!8/:(4(),4/*!)-$V,-!1,!=-/4.2-,!2!(49,8(-!Z,4./!]/:(47/*!)/49(-.(248/!./8,!1,!
(%1,!24!$4,!+/%2%(_4!427-,;!B39(,:24.2!#/,&$^4!h,-)^,!2-,!)/4%)(24.2!821!-(2%7/*!+2-/!
2%.$9/! 8(%+$2%./! ,! )/--2-1/! +/-&$2*! %(! +/-! %$2-.2! %$! +1,4! +-/%+2-,3,*! I,! F%+,W/1,!
9/192-^,!,!%2-!$4!.2--(./-(/!./.,1:24.2!2%+,W/1!d!21!2%=$2-V/!X,3-^,!:2-2)(8/!1,!+24,;!
F4!"`JM!#$1(24!f,d:/48*!,3/7,8/!'==&',2:"*!82=24%/-!82!1/%!82-2)X/%!82!1/%!1(3-2%!82!




+2-8-2! 4/.-2! )/1/4(2! 24! %/$129,4.! 4/%! 2%)1,92%*! &$Ä24! %Ä2@+/%,4.! ! +2-8-2! 2112O
:Ñ:2! 1,! +,-.(2! 2%+,74/12! 82! )2..2! Ö12*! 2.! &$2! 4/%! 2%)1,92%! -59/1.5%! ,$-/(24.!











"TJ`! 1,! +,V! 82! fd%u()o*! &$2! +/4^,! =(4! ,1! )/4=1()./! 24.-2! l-,4)(,! d! 1,! I(7,! 82! \$7%3$-7/*! ,! 1,! &$2!
+2-.242)^,!F%+,W,*!(4,$7$-_!$4!4$29/!),+^.$1/!24!1,!X(%./-(,!82!1,%!-21,)(/42%!X(%+,4/O=-,4)2%,%!24!
I,!F%+,W/1,;!F4!%$!,-.^)$1/!4/924/!%2!(:+/4^,!,!l-,4)(,!d!F%+,W,!1,!829/1$)(_4!:$.$,!82!1,%!+1,V,%!
/)$+,8,%! 8$-,4.2! 1,! 7$2--,;! \$4&$2! 21! .2@./! /:(.^,! )$,1&$(2-! ,1$%(_4! ,! 1,%! )/1/4(,%! ,:2-(),4,%*!












427-,;! <,-,! 211/*! ,+21,-/4! ,1! -(2%7/! 82! -2+-/8$))(_4! 82! 2%.2! 2+(%/8(/! 24! /.-,%!






-2,1(%.,*! 21! [4()/! +248_4! =-,4)5%! 127^.(:/! -2)/4/)(8/! +/-! 1,%! ,$./-(8,82%! 2%+,W/1,%;!
Z27$(8,:24.2*! I,%! C,%,%! )/49/)_! 1,! #$4.,! 82! ,$./-(8,82%! 82! 1,! )($8,8*! )$d/%!
:(2:3-/%!,)/-8,-/4!427,-! )$,1&$(2-!,$@(1(/!,1! 7/3(2-4/!)/1/4(,1!82!Z,(4.O]/:(47$2;!
I,%! ,$./-(8,82%! X,3,42-,%! ?$%.(=(),-/4! %$! -2%+$2%.,! ,:+,-e48/%2! 24! 8/%! .2@./%!
127,12%S! 1,! f2,1! B-824! 82! "Q! 82! /).$3-2! 82! "`JQ*! +/-! 1,! &$2! %2! X,3^,! +-/X(3(8/! 1,!
:28(,)(_4!)$3,4,!+,-,!%/=/),-! 1,!-2321(_4!821!:$1,./!B75*!d! 1,!f2,1!B-824!82!aP!82!
:,-V/!82!"`J"*!+/-!1,!&$2!C,-1/%!HG!X,3^,!92.,8/!1,!(4.2-924)(_4!821!7/3(2-4/!)/1/4(,1!
)$3,4/! 24! 1,%! .24%(/42%! (4.2-4,%! 82! Z,(4.O]/:(47$2;! F%.,! [1.(:,! 8(%+/%()(_4! 2-,!
(4.2-2%,4.2!+/-&$2*!+2%2!,!%2-!+-29(,!,1!2%.,11(8/!82! 1,!-29/1$)(_4!427-,*!29(824)(,3,!





82%2/! 82! :,4.242-! 1,! 42$.-,1(8,8! /=()(,1! =-24.2! ,! 1/%! 82%_-8242%! 82! l-,4)(,*! 21!
7/32-4,8/-! )$3,4/! 8(/! ,&$211,! +/-&$2! 1,! -29/1$)(_4! 2%)1,9,! X,3^,! X$48(8/! 1,!




d! 21! 11,:,:(24./! ,! 1,! ,d$8,! 2@.-,4?2-,*! 24! 2%.2! ),%/! 4/-.2,:2-(),4,*! %2! X,)2! U(4! .X2! 4,:2! /=!
X$:,4(.dY;! I1,:,! 1,! ,.24)(_4! 2%.,! =_-:$1,*! (48(),.(9,! 82! &$2! 1/%! 8(+$.,8/%! 82! I2! C,+! X,3^,4!
(824.(=(),8/!1,!),$%,!82!1,!g$:,4(8,8!)/4!1,!),$%,!82!1/%!31,4)/%*!)$,48/!24!-2,1(8,8!1,!%$3129,)(_4!
427-,! +/8-^,! (824.(=(),-%2! )/:/! 1,! 92-8,82-,! ),$%,! 82! 1,! g$:,4(8,8*! %27[4! 21! )/4)2+./! 82!
Ug$:,4(8,8Y!82!1/%!(82_1/7/%!82!1,!-29/1$)(_4!=-,4)2%,;!!
! ! T"!
,V$),-2-/! X,%.,! "`J";! F4! .,12%! )(-)$4%.,4)(,%*! 21! 7/3(2-4/! d! 1/%! X,)248,8/%! )-(/11/%!
)$3,4/%! ,+-/92)X,-/4! 1,! )/d$4.$-,! +,-,! &$2! C$3,! /)$+,%2! 21! +$2%./! 82! Z,(4.O
]/:(47$2;! \%^! )$1:(4,-^,4! $4! 1,-7/! ),:(4/! 82! .-,4%=/-:,)(/42%! 2)/4_:(),%! 24! 1,!
)/1/4(,! &$2! %2! -2:/4.,3,4! ,! 1,! /)$+,)(_4! 3-(.e4(),! 82! I,! g,3,4,! 24! "`TaO"`TM*!
8$-,4.2!1,!h$2--,!82!1/%!Z(2.2!\W/%!{"`NTO"`TM|;!</-!.,4./*!%(!I,%!C,%,%!,$@(1(,3,!,!1,%!
,$./-(8,82%!821!h$,-()/!4/!%_1/!9(/1,-^,!1,!42$.-,1(8,8!2%+,W/1,!=-24.2!,!1,!-29/1$)(_4!
=-,4)2%,*! %(4/! &$2! ,82:e%! +2-?$8(),-^,! 1/%! (4.2-2%2%! 2)/4_:()/%! 82! %$! +-/+(,!
)/1/4(,"a";!!
I,%! C,%,%! ,+-/92)X_! +,-,! 824$4)(,-! ,1! 7/32-4,8/-! 82! Z,4./! ]/:(47/! d!
,)$%,-12!82!82%/3282)2-!,1!-2d*!+$2%./!&$2!X,3-^,!/-7,4(V,8/!$4,!2@+28()(_4!:(1(.,-!
)/4.-,! Z,(4.O]/:(47$2!+2%2! ,! 1,! +-/X(3()(_4! 2@+-2%,! 821!:/4,-),"aa;! F%.,! ,)$%,)(_4!
)/42).,! 8(-2).,:24.2! )/4! 1,! )/:+12?,! +/1^.(),! 82! 1,! :/4,-&$^,! 2%+,W/1,! 24! 1,!
-29/1$)(_4! 427-,*! ,! .-,95%! 821! 7/3(2-4/! 8/:(4(),4/;! #/,&$^4! h,-)^,! 4/! +/8^,! X,32-!
249(,8/! 4(47$4,! 2@+28()(_4! :(1(.,-! /=()(,1! ,! Z,(4.O]/:(47$2! +/-&$2! 21! 7/3(2-4/!
:2.-/+/1(.,4/! 1/! X,3^,! +-/X(3(8/;! </-! .,4./*! /39(,:24.2! I,%! C,%,%! %2! -2=2-^,! ,! $4,!
)/:(%(_4!:(1(.,-! %2)-2.,! 82! h,-)^,! ,! Z,(4.O]/:(47$2*! &$2! =/-:,-^,! +,-.2! 821! ,+/d/!












)$3,4,*! -2%$:(8/! 24! 1,! =-,%2S! UI,! X/-,! 82! 4$2%.-,! =21()(8,8! X,! 1127,8/Y>!hBksrIFsOfH<BII*! "JJJ>!
FIp*!aQQ";!F%.2![1.(:/*!,4,1(V_!82.,11,8,:24.2!21!82%,--/11/!82!1,!(4%$%.-(,!,V$),-2-,!)$3,4,*!82%82!
1,%! +-(:2-,%! 2@+2-(24)(,%! +-29(,%! ,! 1,! -29/1$)(_4>!hBksrIFsOfH<BII*! aQQaS! KNO"Qa>!h\fCt\*! aQQNS!
"NNO"`T*!hBksrIFsOfH<BII*!aQQJ>!<HDEFf\Z*!aQQJS!a`MOMQa;!!
"aa! \hZ*! ZhE*! 1;! TKPT*! 2;! `J*! 8;! M`M;! H4=/-:2! 82! I$(%! 82! 1,%! C,%,%! %/3-2! 1,! 2:3,?,8,! 821!:,-&$5%! 82!
b1,4)X21,482! +,-,! +28(-! ,d$8,! =-24.2! ,! 1/%! -232182%! 82! Z,(4.O]/:(47$2;! I,! g,3,4,*! "N! 82!
%2+.(2:3-2!82!"`J";!!
! ! Ta!
I,%! ,$./-(8,82%! 82! Z,(4.O]/:(47$2! .,:3(54! +(8(2-/4! ,$@(1(/! ,1! 7/3(2-4/!
)/1/4(,1!82!#,:,(),;!F1!2?2)$.(9/!1/48(424%2!2%.,3,!8(%+$2%./!,!,+/d,-!1,!),$%,!-2,1(%.,!
24),32V,8,!+/-!b1,4)X21,482*!+2-/!1,%!72%.(/42%!)2-),!82!h-,4!b-2.,W,!=$2-/4!124.,%!
d! /31(7,-/4! ,1! 7/32-4,8/-! 82! Z,(4.O]/:(47$2! ,! 3$%),-! ,1.2-4,.(9,%! (7$,1:24.2!
=-,),%,8,%;!</-!2?2:+1/*!21!aM!82! %2+.(2:3-2!+$31()_!$4!3,48/!&$2!4,8(2!/3282)(_*!
2@(7(248/! ,! 1/%! 2%)1,9/%! &$2! ,3,48/4,%24! 1,%! ,-:,%! d! 9/19(2%24! ,! %/:2.2-%2! ,! %$%!




F1! +-2%(824.2! 82! 1,! \%,:312,! 82! I2! C,+*! <,$1! C,8$%)X*! 8(-(7(_! %$%! +2.()(/42%! ,1!




%//4! 32! 4/.X(47!:/-2! .X,4! ,! X2,+! /=! ,%X2%! y! .X2! +1,4.2-%! X,92! ,1-2,8d! 3,.X28!
u(.X!.X2(-!31//8!.X2!7-/$48!.X,.!.X2(-!X,-8! 1,3/$-!X,8!-2482-28!=2-.(12!y! =/-! (%! (4!
.X(%!:/:24.!)/4%$:(47!.X2%2!+-/8$).(/4%!uX()X!:,82!.X2!%+1248/$-!/=!.X2!=-24)X!
L%()R! F:+(-2! y! <-(4)(+12%! L%()R! 82%.-$).(/4%! /=! /$-! +-/+2-.(2%! X,92! 3-/$7X.! =1,:2%!
(4./! /$-! )(.(2%! ,48! ,-:28! /$-! 92-d! %1,92%! ,7,(4%.! $%;! <X(1/%/+Xd! (4! 7242-,1! .X2!
)/:=/-.!/=!:24!3-(47%!./!$%!82%+,(-"aM;!
!
<,-,! /3.242-! 1,! ,4%(,8,! ,d$8,! 2%.,8/$4(824%2*! 1,! \%,:312,! 82! I2! C,+!
)/:(%(/4_!,!1/%!)($8,8,4/%!</1/4d!d!<-/9/%.!,!C,-/1(4,!821!Z$-*!%2:,4,%!82%+$5%!82!1,!
(4%$--2))(_4! 2%)1,9,! 82! Z,(4.O]/:(47$2;! F1! 7/32-4,8/-! 82! C,-/1(4,! 821! Z$-*! CX,-12%!
<(4)o42d*!-2)/4/)(_!1,!82$8,!:/-,1!82!1,!?/924!-2+[31(),!4/-.2,:2-(),4,!)/4!l-,4)(,*!
,1(,8,! 821! +,-.(8/! +,.-(/.,! 8$-,4.2! 1,!h$2--,! 82! H482+24824)(,;! <2%2! ,! 211/*! )$,48/!
-2)(3(_! ,! 1/%! 2:3,?,8/-2%! =-,4)2%2%! 2%)-(3(_! ,1! 7/3(2-4/! 82! v,%X(47./4*!
)/:$4()e48/12! %$! (4.24)(_4! 82! 427,-! 21! ,$@(1(/! +28(8/! 82%82! I2! C,+;! \! %$! ?$()(/*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"aM! k\f\*!fh!NJ*!j!"`J*!M"#2*66',*%A#(0*$$*&#(%=($:*(-*8'&$.*,$(%=(+$'$**!+;!M`;!A-,8$))(_4!(4712%,!82!





82! +/.24)(,%! )/4! (4.2-2%2%! 2%.-,.57()/%! 24! 1,! V/4,;! I,! ,).(.$8! 821! 7/3(2-4/!
2%.,8/$4(824%2!=$2!%(:(1,-!,!1,!821!2?2)$.(9/!2%+,W/1*!&$2!.,:3(54!X,3^,!(4.2-+-2.,8/!
1/%!%$)2%/%!821!h$,-()/!)/:/!$4!%(:+12!2+^7/4/!),-(32W/!82!1/%!82%_-8242%!82!<,-^%*!
,+21,48/! ,! 1,! 42$.-,1(8,8! 2%.-().,! 24! 2%.2! 2+(%/8(/! X(%._-()/"aP;! A-,%! )/4%$1.,-! d!
/3.242-! 21! 9(%./! 3$24/! 82! v,%X(47./4*! <(4)o42d! -2%+/48(_! 427,.(9,:24.2! ,! 1,%!
+2.()(/42%!82!,d$8,!82!</1/4d!d!<-/9/%.*!,127,48/!&$2!%_1/!21!7/3(2-4/!)24.-,1!2%.,3,!
,$./-(V,8/!,!+-2%.,-12%!,$@(1(/"aN;!!
]2%24),4.,8/! +/-! ,&$211,! -2%+$2%.,! /=()(,1*! ,! :28(,8/%! 82! /).$3-2! 21!
+-2%(824.2!82!1,!\%,:312,!82!I2!C,+!),:3(_!82!2%.-,.27(,!d!82%,--/11_!$4,!),:+,W,!
24! 8/%! =-24.2%;! </-! $4,! +,-.2*! )/:(%(/4_! ,! 1/%! )($8,8,4/%! </d24! d! b2,$9/(-! ,!
k/-.2,:5-(),! )/:/! +,-.()$1,-2%*! +,-,! %/1()(.,-! 21! ,+/d/! 2%.,8/$4(824%2! .,:3(54! ,!






+1,4.,)(/42%!:2-(8(/4,12%! 2%.,8/$4(824%2%*! ,%^! )/:/! 1,! 42)2%(8,8! 82! ,),3,-! )/4! 1,!
(4%$--2))(_4!427-,!+,-,!+-2%2-9,-!21!)/:2-)(/!82!v,%X(47./4!)/4!I2!C,+;!F%.2![1.(:/!
2-,! 2%24)(,1! +,-,! ,3,%.2)2-! ,! 1,! ?/924! f2+[31(),! 821! ,V[),-! d! /.-/%! +-/8$)./%!
.-/+(),12%*! &$2! X,%.,! 24./4)2%! %2! X,3^,4! /3.24(8/! 82! 1,%! H48(,%! B))(824.,12%!
b-(.e4(),%;!C/:/!X()(2-,4!%2:,4,%!,.-e%*!1/%!3$-_)-,.,%!821!h$,-()/!%,),-/4!,!)/1,)(_4!





"aN! k\f\*! fh! NJ*! j! "`J*! M"#2*66',*%A#( 0*$$*&#( %=( $:*( -*8'&$.*,$( %=( +$'$**! +;! PK;! f2%+$2%.,! 821!
7/32-4,8/-!82!C,-/1(4,!821! Z$-! ,! 1,! +2.()(_4!82! ,d$8,!82!j;!C,8$%)X*! +-2%(824.2!82! 1,!\%,:312,!
C/1/4(,1!82!I2!C,+;!CX,-12%./4*!"a!82!%2+.(2:3-2!82!"`J";!!
"aT! k\f\*! fh! NJ*! j! "`J*!M"#2*66',*%#( 0*$$*&#( %=( $:*( -*8'&$.*,$( %=( +$'$**! +;! TK;! C/:(%(_4! 82! 1/%!
)($8,8,4/%! </d24! d! b2,$9/(-! +,-,! /3.242-! ,d$8,! +,-.()$1,-! 82! 8(=2-24.2%! )($8,8,4/%!
2%.,8/$4(824%2%;!I2!C,+*!""!82!/).$3-2!82!"`J";!!
! ! TP!
,d$8,! ,1! 3,48/! +,.-(/.,! 8$-,4.2! 1,! h$2--,! 82! H482+24824)(,S! UI,! 7545-/%(.5! 82! 1,!




j(24.-,%! .,4./*! )/4=/-:2! +,%,3,4! 1,%! %2:,4,%*! 1,! %(.$,)(_4! 821! h$,-()/!
2:+2/-,3,!d!,$:24.,3,!21!.2:/-!82!#/,&$^4!h,-)^,!,! 1,! (49,%(_4!82!Z,4./!]/:(47/!
+/-!1/%!427-/%!(4%$--2)./%;!\!=(4,12%!82!"`J"*!21!7/32-4,8/-!+1,%:_!%$!+2%(:(%:/!24!
%$%! (4=/-:2%! ,! 1,! C/-/4,*! 8/482! -2%,1._! 21! +-/7-2%/! -e+(8/! 82! 1/%! -232182%! 24! 1/%!












Z27[4! #/,&$^4! h,-)^,*! 1,! 2%),1,8,! 82! 9(/124)(,! ,1),4V_! %$! )54(.! 24! </-.! ,$!
<-(4)2*![1.(:/!3,%.(_4!82!1/%!31,4)/%!24!1,!3,48,!821!/2%.2*!&$2!X,3^,!%(8/!,.,),8/!,!
:28(,8/%! 82! %2+.(2:3-2! 82! "`J"! +/-! $4! 2?5-)(./! 82!'==&',2:"#! d! ,4.(7$/%! 2%)1,9/%;!
#$%./!,4.2%!82!,%28(,-! 1,!)($8,8*! 1/%! 1(3-2%!82!)/1/-!,8(42-,8/%!X,3^,4!,3,48/4,8/!,!
1/%!2%)1,9/%!d!%2!X,3^,4!,1(,8/!,!1/%!/&',)#(36',2#!82!1,!+1,V,*!)/4!&$(242%!)/:+,-.^,4!










+-/+(2.,-(/%! 2! X(?/%! 82! +,8-2%! 1(3-2%*! )/4! 21! =(4! 82! ,7-,82)2-12%! %$! ,d$8,! 24! $4!




:,%,! 2%)1,9,;! H48(74,8/%! +/-! %$! %[3(.,!:,-7(4,)(_4*! 1/%! 1(3-2%! 82! )/1/-! %2! 9247,-/4!
-2%.,312)(248/!%$!,4.(7$,!,1(,4V,!)/4! 1/%!2%)1,9/%*! )/4!&$(242%! =/-:,-/4!$4!2?5-)(./!
4$.-(8/!&$2!,--,%_!I5/7,442!d!%(.(_!</-.!,$!<-(4)2!4$29,:24.2!24!1,!+-(:2-,!&$(4)24,!
82! /).$3-2;! C/4%)(24.2%! 82! %$! 2--/-*! 1/%! /&',)#( 36',2#! 9/19(2-/4! ,! ,.-,2-%2! ,! 1/%!
'==&',2:"#!d! =(-:,-/4!$4!4$29/!,)$2-8/!)/4!211/%!,! =(4,12%!82!/).$3-2*!)/4?$-,48/!21!
+21(7-/!&$2!%2!)2-4^,!%/3-2!1,!),+(.,1;!k/!/3%.,4.2*!%$%!+-2?$()(/%!-,)(,12%!+2-9(9(2-/4!d!
-2%$-7(2-/4! 24! :/:24./%! )-^.()/%;! \%^*! 21! a"! 82! 4/9(2:3-2! 82! "`J"*! )$,48/! 1,%!
,$./-(8,82%!82!</-.! ,$!<-(4)2! (3,4!,!2?2)$.,-! ,!$4!:$1,./! )/4824,8/!,!:$2-.2*! 1/%!
'==&',2:"#(%2!%$3129,-/4!24!:,%,;!Z/-+-24824.2:24.2*!%2!12%!%$:,-/4!:$)X/%!/&',)#(
36',2#*! &$(Ve! +/-&$2! 82%2,3,4! )/4.-,--2%.,-! 21! +-28/:(4(/! )-2)(24.2! 82! 1/%! 8*$"$#(
36',2#! 24! 1,! +1,V,"aJ;! ]$-,4.2! 1/%! 82%_-8242%! %$3%(7$(24.2%*! U%2! )/4%$:(2-/4! d!
-/9,-/4! (4=(4(.,%! )/%,%! 82!:$)X/! 9,1/-! d! ,--$(4,48/! &$,4./! 12%! +,-2)(_! d! X,)(248/!
9^).(:,%!,!:$)X/%! (4=21()2%!:,4(=2%.,48/! )/4! %$%!,.-/)(8,82%! %2-!X/:3-2%!X/--(312%!
&$2!823(2-,4!3/--,-%2!82!1,!=,V!82!1,!.(2--,Y"MQ;!!
I/%!%$)2%/%!82!</-.!,$!<-(4)2!2%),48,1(V,-/4!,!1/%!7/3(2-4/%!)(-)$48,4.2%;!</-!
2?2:+1/*! 21! )/:(%(/4,8/! 2%.,8/$4(824%2! 24! I2! C,+*! k,.X,4(21! C$..(47*! (4=/-:_! ,1!
%2)-2.,-(/!82!F%.,8/*!AX/:,%!#2==2-%/4*!821!)1(:,!82!)-(%+,)(_4!(:+2-,4.2!24!,&$211,!
)/1/4(,S! UAX2! =1,:2! /=! )(9(1! 8(%)/-8! %22:%! ./! -,72! (4! .X(%! )1(:,.2! u(.X! ,! 827-22! /=!
(492.2-,)d! $4o4/u4! (4! /.X2-! )/$4.-(2%;! k/.X(47! %22:%! ./! %,.(%=d! ,! <,-.(%,4! 3$.! .X2!







2%.,8(%.,%! )/4.2:+/-e42/%*! (4.2-+-2._! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2! 24! %$%!
+-(:2-/%! )/:+,%2%! )/:/! $4! %(:+12! 24=-24.,:(24./! 24.-2! 8(%.(4.,%! =,))(/42%! 82!
31,4)/%!d! 1(3-2%!82!)/1/-;! Z27[4!21! 7/32-4,8/-!82!Z,4./!]/:(47/*!24!</-.!,$!<-(4)2!
















2%)2+.()(%:/! 821! -2%./! 82! +/.24)(,%! (:+1(),8,%! 24! 21! )/4=1()./*! %(74(=(),.(9,:24.2!
l-,4)(,*!h-,4!b-2.,W,!d!F%.,8/%!E4(8/%*!)$d/%!(4.2-2%2%!2%.-,.57()/%!)/1(%(/4,3,4!)/4!


















,--(2%7,-! (4)1$%/!21! Z,4./!]/:(47/!2%+,W/1*! %(! 21! -2%$1.,8/!2-,! 1,! -2)$+2-,)(_4!82! 1,!
+/%2%(_4! 82! ./8,! I,! F%+,W/1,;! </-! )/4%(7$(24.2*! 1,%! :(%:,%! ,$./-(8,82%! &$2! ,4.2%!
X,3^,4!82%+-2%.(7(,8/!,1!2?2)$.(9/!82!j,8-(8!1/!)24%$-,-/4!24!,821,4.2!+/-!%$!,).(.$8!
:,&$(,951(),;! I,%! 82%),1(=(),)(/42%! )/4.-,! F%+,W,! %2! %$)28(2-/4! 24.-2! "`JP! d! "`JNS!





I2%! F%+,74/1%! &$(! 82+$(%! +1$%! 8Ä$42! ,4452! +/$9/(4.! %Ä2:+,-2-! 82! 1,! +,-.(2!




F1! 82%.(4/! 82! 1/%! -2,1(%.,%! 82! Z,(4.O]/:(47$2! 2:(7-,8/%! ,! Z,4./! ]/:(47/!
.,:3(54!%$%)(._!4$:2-/%,%!)-^.(),%!)/4.-,!21!2?2)$.(9/!2%+,W/1;!F1!,4.(7$/!)/:(%,-(/!82!
1,! )/-/4,! =-,4)2%,! 24! Z,4./! ]/:(47/*! <(2--2OG()./-! j,1/$2.*! 82%)-(3(_! 1,! %(.$,)(_4!
+24/%,! 82! 2%./%! =-,4)2%2%*! /31(7,8/%! ,! )/4)24.-,-%2! 24! 1,! ),+(.,1! 82! 1,! )/1/4(,!
2%+,W/1,;! Z$! %(.$,)(_4! 2-,! X$:(11,4.2! +/-&$2! 82%2,3,4! +,-.()(+,-! 24! 21! 2?5-)(./!
2%+,W/1! 82%.(4,8/! ,1!h$,-()/*! )/4! 21! =(4! 82! 9247,-%2! 82! 1/%! 427-/%! -232182%! &$2! 12%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!













,),3,%2*! +,-,! ,7-,82)2-12%! %$! ,d$8,;! F4! ),:3(/*! %(! F%+,W,! 1/%!:,4.24^,! ,1!:,-724*!
.248-^,! 21! ),:(4/! 2@+28(./! +,-,! -2%.,$-,-! %$! +-/+(,! %/32-,4^,! 24! 21! /2%.2! 82! 1,! (%1,!
)$,48/! 1/%! 31,4)/%*! 1/%! 1(3-2%! 82! )/1/-! d! 1/%! 427-/%! 82! Z,(4.O]/:(47$2! %2! X$3(2%24!




&$2!211,!:(%:,!+/8^,! %2-!9^).(:,!82! 1/%! -232182%!427-/%*! ),+,)2%!82! 1,4V,-%2!)/4.-,!
Z,4./!]/:(47/!+,-,!)/4.-/1,-!./8,!1,!(%1,;!\%^*! 1,!:/4,-&$^,!2%+,W/1,!+,7,-^,!),-,!1,!






21! 7/3(2-4/! 2%+,W/1! 2-,! )/4%)(24.2! 82! 1/%! -(2%7/%! 82! %$! 2%.-,.27(,! +2-/! 2%.,3,!
8(%+$2%./!,!)/--2-1/%!,!),:3(/!82!-2)$+2-,-!21!)/4.-/1!82!./8,!1,!(%1,!82!I,!F%+,W/1,*!
,$4&$2!1,%!+/%(3(1(8,82%!82!9()./-(,!=$2%24!:^4(:,%"M`;!!
<,-,! )/:+-2482-! 21! %24.(8/! 82! 1/%! .2%.(:/4(/%! =-,4)2%2%! ,4,1(V,8/%! X,%.,!
,X/-,*! 8232! .242-%2! 24! )$24.,! &$2! 1,! :,d/-^,! 82! %$%! ,$./-2%! -2%(8^,4! 24! 8(%.(4./%!
.2--(./-(/%! 821! H:+2-(/! b-(.e4()/*! 8/482! %2! X,3^,4! -2=$7(,8/! .-,%! 21! 2%.,11(8/! 82! 1,!
-29/1$)(_4!2%)1,9,;!F4!,17$4/%!),%/%*! (4)1$%/!2@(%.^,!$4,!9(4)$1,)(_4!8(-2).,!24.-2! 1/%!
(4=/-:,4.2%! d! 21! 2?2)$.(9/! 1/48(424%2>! +/-! 2?2:+1/*! CX,-:(11d! X,3^,! 8(-(7(8/! 1,%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!







82! "`JP;! \%^! +$2%*! ,$4&$2! +-/3,312:24.2! %$%! (4=/-:2%! %2! ,?$%.,%24! ,! 1,! -2,1(8,8*!
.,:3(54! 2@(%.(_! $4! (:+/-.,4.2! )/:+/424.2! +-/+,7,48^%.()/! ,4.(O2%+,W/1! d! +-/O
3-(.e4()/;!]2! 2%.,! =/-:,*! 1/%! +-_=$7/%! ,7-,82)^,4! ,1! 7/3(2-4/! (4715%! %$! X/%+(.,1(8,8*!













\+,-.2! 82! 1,%! H48(,%! B))(824.,12%! b-(.e4(),%! d! 1,! +-/+(,! h-,4! b-2.,W,*! 1/%!
2@(1(,8/%!=-,4)2%2%!X$(8/%!82!Z,(4.O]/:(47$2!.,:3(54!%2!)/3(?,-/4!24!F%.,8/%!E4(8/%*!
82%82! 8/482! (4.24.,-/4! /-7,4(V,-! $4,! 2@+28()(_4! ,-:,8,! +,-,! 924)2-! ,! 1/%! 427-/%!
-232182%!d!-2%.,$-,-!21!#$'$A%(RA%!)/1/4(,1!+-29(/!,!"`J";!Z$!2%.-,.27(,!2-,!(854.(),!,1!
82! 1/%! 2:(7-,8/%! ,! Z,4./! ]/:(47/! ,+/d,8/%! +/-! F%+,W,*! +2-/! .,:+/)/! 211/%!
)/4%$:,-/4! 21! +1,4! +/-&$2! 1,%! ,$./-(8,82%! 4/-.2,:2-(),4,%! %2! -2%(%.(2-/4! ,!
-2%+,18,-1/%;!Z(4!8$8,*!%$!-2,))(_4!%2!823(_!,!&$2!)/4/)^,!1,!(:+1(),)(_4!2%+,W/1,!24!1,!




















Z/d2V!+2-%$,8$!:/4%2(742$-!&$2! ?2! 9(9-,d! ./$?/$-!
8,4%! )2! :Ñ:2! %24.(:24.*! 2.! &$2! :/4! %2-9()2! 42!
%2-,! ?,:,(%!-2+-/)X,312!!82=248-2! 1,! 1/(%!82!9/.-2!
f51(7(/4! .-6%! )X-2.(2442! 2.! 82! %2! L%()R! 3/4! f/d! 2.!
4/.-2!%2(742$-!2.!Z,!j,?2%.5;!
\hZ*! ZhE*! 1;! `"N`*! 2;! aa*! 8;! MTK;! C,-.,! 82! #2,4O






F4! 2%.2! ),+^.$1/! %2! ,3/-8,4! )$,.-/! .2:,%S! 24! +-(:2-! 1$7,-*! %2! 2%.$8(,! 1,!
2@.-,))(_4!d!1,!.-,d2)./-(,!82!1/%!),$8(11/%!427-/%!8$-,4.2!1/%!8/%!+-(:2-/%!,W/%!82!1,!




,&$211,%! .-/+,%*! )/492-.(8,%!24!,$@(1(,-2%!82!C,-1/%! HG*! d! %2! (48,7,4! 1,%! ),$%,%!82! %$!
+,-.()(+,)(_4!24!1,!:,.,4V,!31,4),!82!b,d,?e;!</-![1.(:/*!%2!2%.$8(,!1,!8(e%+/-,!82!1/%!














)/:/! $4! )$1./! ,=-(),4/! ,1! 8(/%! %2-+(24.2! j3$:3,*! &$2! %2! ,)/:+,W,3,! 82! 8,4V,%!
-(.$,12%!82!(4=1$24)(,!2$-/+2,;!](-(7(8/%!+/-!21!8'8'6%"!b/$o:,4!]$..d!d!1,!%,)2-8/.(%,!
C5)(12!l,.(:,4*!U21!-2dY!d!U1,!-2(4,Y!82!1,!)2-2:/4(,*!-2%+2).(9,:24.2*!&$2!2?2-)(2-/4!
)/:/! :28(,8/-2%! 24.-2! 1/%! 829/./%! d! 1,! 8(9(4(8,8*! 1/%! +,-.()(+,4.2%! 24! 21! -(.$,1!




/=-2)(8/!24!X/1/),$%./!,1! U724(/! ./8/+/82-/%/!82! 1,! -,V,!427-,Y"PM;!\! )/4.(4$,)(_4*!
323(2-/4! 1,! %,47-2!821!,4(:,1*!+-/3,312:24.2!:2V)1,8,!)/4!+_19/-,*! d! )/4%$:(2-/4!
,1)/X/1;! I/%! /=()(,4.2%! -2+,-.(2-/4! 24.-2! ./8/%! $4! +2&$2W/! +,&$2.2! )/4! 9,-(,%!
%$%.,4)(,%!U:e7(),%Y*!24.-2! 1,%!&$2!=(7$-,3,!21!)$2-/!),3211$8/!821!)2-8/!%,)-(=(),8/*!
U2%+6)2! 82! .,1(%:,4! &$(*! %21/4! 2$@*! 829/(.! 12%! -248-2! (49$145-,312%*! %2-924.! !
),-,).5-(%2-!1Ä\=-(),(4Y"PP;!\1!=(4,1!82!1,!)2-2:/4(,!./8/%!1/%!,%(%.24.2%!+,-.()(+,-/4!24!
$4! 3,(12! /-7(e%.()/*! ,.,9(,8/%! )/4! $4! +,W$21/! -/?/*! +,-,! ,).(9,-! 1/%! 2=2)./%! 82! 1,%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"PQ! hFhhEZ*! "JJ"S! a"ON">! hFhhEZ*! aQQaS! K"OJa>! ]EbBHZ*! aQQPS! JJO"Q";! \! 1,! X/-,! 82! 82%)-(3(-! 1,!
)2-2:/4(,*! 24! 2%.,! (492%.(7,)(_4! %2! +,-.2! 82! 1/%! 2%.$8(/%! 82! 2%./%! ,$./-2%*! 24.-2! /.-/%;! F%+2)(,1!















%$%.,4)(,%! )/4%$:(8,%! 8$-,4.2! 21! -(.$,1*! :$)X,%! 82! 211,%! ,1$)(4_724,%"PN;! F4./4)2%!
b/$o:,4*! ,+-/92)X,48/! %$! +-/.,7/4(%:/! 24! 1,! )2-2:/4(,*! %2! ,--/8(11_! ,4.2! C5)(12!




b$112.! %2! )/49(-.(_! 24! 21! )/1,3/-,8/-!:e%! 2%.-2)X/! 82! b/$o:,4*!:(24.-,%! A/$%%,(4.!
b-58,!:28(_!24.-2! 1/%! -232182%! d! U12%!:/.2$-%! %2)-2.%!82! 1Ä(4%$--2).(/4Y"PT;!C,%(! )/4!
./8,! +-/3,3(1(8,8*! 2%./%! U:/./-2%! 82! 1,! -29/1$)(_4Y! 2-,4! 1/%! -2,1(%.,%! =-,4)2%2%!
-2=$7(,8/%!24!Z,4./!]/:(47/*!&$2!X,3^,4!)(-)$1,8/!24.-2! 1/%!2%)1,9/%! 1,!=,1%,!4/.()(,!
82! &$2! 21! -2d! =-,4)5%! X,3^,! +-/:$17,8/! $4! 82)-2./! )/4)28(548/12%! .-2%! 8^,%! 82!
82%),4%/*!&$2!1/%!+1,4.,8/-2%!d!1/%!8(+$.,8/%!82!I2!C,+!%2!X,3-^,4!427,8/!,!,),.,-"P`;!!
I/%! 8,./%! %/3-2! b/$o:,4! ]$..d! 9,-^,4! %27[4! 1/%! ,$./-2%*! d,! &$2! =$2! $4!
+2-%/4,?2!24(7:e.()/!24!)$d,!3(/7-,=^,!X,!+-28/:(4,8/!21!:(./!%/3-2!1,!-2,1(8,8;!</-!
2?2:+1/*! #/%2+X! 82! Z,(4.Of5:d*! X(%./-(,8/-! X,(.(,4/! 82)(:/4_4()/! d! ,$./-! 82! $4,!
3(/7-,=^,!82!A/$%%,(4.!I/$92-.$-2*!1/!),-,).2-(V_!)/:/!U12!+-2:(2-!Z+,-.,)$%!82!1,!-,)2!
4/(-2Y"PK;!I,!82%)-(+)(_4!=^%(),!82!b/$o:,4!)/:/!$4!X/:3-2!)/-+$124./!d!:$%)$1/%/*!
,! ),-7/!82!B..*! .,:3(54! -2%+/48^,!,! 1,! (82,1(V,)(_4!+/%.2-(/-!82!&$2! =$2!/3?2./!2%.2!
+2-%/4,?2;!F%.2![1.(:/!X(%./-(,8/-! %/%.$9/! (7$,1:24.2!&$2!b/$o:,4!X,3^,! .-,3,?,8/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"PN! ]\Ij\Z*!"K"PS!""`>!lf\kCB*!"J`"S!aQ`>!hFhhEZ*!"JJ"S!a"ON">!]EbBHZ*!aQQPS!PP*!JJO"Q";!\%^!%2!12%!





427-/! 24! "`J"*! ,4,1(V,8,! 24! 21! ),+^.$1/! +-29(/*! +2-:(.2! ,=(-:,-! &$2! %2! (:+1()_! 24! 1,! (4%$--2))(_4!
+124,:24.2*!.-,%!7,-,4.(V,-!1,!X$(8,!82!%$%!,4.(7$/%!,:/%!,!F%.,8/%!E4(8/%!%,4/%!d!%,19/%;!!
"P`!!hFhhEZ*! aQQaS! KPOKN*! JQ;! I,! )2-2:/4(,! 82! b/(%! C,c:,4! 2%! $4! ,%+2)./! :$d! )/4.-/92-.(8/! 82! 1,!
-29/1$)(_4! 2%)1,9,! 82! Z,(4.O]/:(47$2*! +/-&$2! 2@(%.24!:$)X,%! 8$8,%! %/3-2! 1,! =2)X,! 2@,).,! 82! %$!
)2123-,)(_4!d!+/-&$2!2%),%2,4!1/%!.2%.(:/4(/%!)/4.2:+/-e42/%*!%,19/!21!823(8/!,!\4./(42!],1:,%;!
l-24.2! ,! 211,*! h277$%! %/%.$9/! &$2! 1,! -2$4(_4! 82! 1/%! ),$8(11/%! 427-/%! $4,! %2:,4,! ,4.2%*! 24! 1,!
X,)(248,! 82! I24/-:,48! 82!j5Vd*! %^! 2%.e! 3(24! 8/)$:24.,8,;! </-! .,4./*! 2%! +-/3,312! &$2! 21! -(.$,1!
9$8[!d!1,!212))(_4!82!1/%!),$8(11/%!4/!)/(4)(8(2%24!24!21!.(2:+/*!d!&$2!%$!,%/)(,)(_4!%2!823,!,!&$2!1/%!
X(%./-(,8/-2%! +/%.2-(/-2%! X,4! .248(8/! ,! -21,)(/4,-! 8/%! =24_:24/%! 8(=2-24.2%S! +/-! $4,! +,-.2*! 1,!













]()X,! (4.2-+-2.,)(_4! )/42).,! )/4! 1,! +/%(312! 9(4)$1,)(_4! 24.-2! b/$o:,4! d! 21!
H%1,:*!2@+1/-,8,!-2)(24.2:24.2!+/-!Z$%,4!b$)oOj/-%%!24!%$!24%,d/!!*/*6@(!'"$"(',)(
4,"5*&#'6(!"#$%&?"N";!F4!51*!%$!,$./-,!X,!%2W,1,8/!&$2!21!4/:3-2!Ub/$o:,4Y!-2:(.(-^,!
,1! (4715%! U3//o! :,4Y*! 2%! 82)(-*! U21! X/:3-2! 821! I(3-/Y*! 1/! &$2! 82:/%.-,-^,! &$2! 21!
),$8(11/!427-/!2-,!$4!2%)1,9/!,1=,32.(V,8/!),+,V!82!122-!U21!I(3-/YS!21!C/-e4;!\%^!+$2%*!
%27[4! b$)oOj/-%%*! b/$o:,4! +2-.242)2-^,! ,1! -28$)(8/! +/-)24.,?2! 82! 2%)1,9/%!
:$%$1:,42%! {24.-2! 21! PÅ! d! 21! "PÅ|! &$2! )-$V,-/4! 21! \.1e4.()/! +,-,! .-,3,?,-! 24! 1,%!
+1,4.,)(/42%! ),-(32W,%"Na;! Z$! +1,4.2,:(24./! 2%! (4.2-2%,4.2! +/-&$2*! )/:/! 2%)1,9/!
:$%$1:e4*! b/$o:,4! X,3-^,! 2%.,8/! ,1=,32.(V,8/! d! X,3-^,! +2-.242)(8/! ,! 1/%! 2%)1,9/%!







1129,3,4! ,! Z,(4.O]/:(47$2! 2%)1,9/%! 82%82! #,:,(),*! &$2! 1/%! +1,4.,8/-2%! 821! h$,-()/! +,7,3,4! )/4!




-2)X,V,8/! 2%.,! .2/-^,! 24! $4,! (492%.(7,)(_4! +-29(,*! ,$4&$2! 24! 2%.,! (492%.(7,)(_4! %2! %$%)-(32! 21!
+1,4.2,:(24./!82!b$)oOj/-%%!+/-&$2!+,-2)2!:e%!+1,$%(312!%$!1(82-,V7/!24!1,!-29/1$)(_4!%(!%2!+,-.2!
82! 1,! 3,%2! 82! %$! 2@.-,))(_4! %/)(/O)$1.$-,1! U21(.(%.,Y! 824.-/! 821! )/12).(9/! 2%)1,9/! d! %$! /-(724!
:$%$1:e4;!!
"NM!!]EbBHZ*! aQQPS! J`O"QQ;! F4! /+(4(_4! 82! ]$3/(%*! 21! +,+21! 82! 1/%! )/)X2-/%! d! 1/%! 9(7(1,4.2%! 82! 1,%!
+1,4.,)(/42%!=$2!=$48,:24.,1!24! 1,!+-2+,-,)(_4!82! 1,!-29/1$)(_4*!+/-&$2!%$!+/%()(_4!U+-(9(127(,8,Y!
12%!)/4=2-^,!)(2-.,!1(32-.,8!82!:/9(:(24./%!d!.,:3(54!)(2-./!+-2%.(7(/!24.-2!1/%!82:e%!2%)1,9/%!82!1,!




821! 9$8[! 24! 1,%! (4%$--2))(/42%! 427-,%! 82!\:5-(),*! 24! 7242-,1*! d! 24! 1,! -29/1$)(_4!82!
Z,(4.O]/:(47$2*! 24! +,-.()$1,-;! </-! 2?2:+1/*! h277$%! X,! 82=248(8/! &$2! %2! X,!
(4.2-+-2.,8/!2--_42,:24.2!21!?$-,:24./!82!1/%!-232182%!)/47-27,8/%!24!b/(%!C,c:,4S!
24!%$!/+(4(_4*!4/!8232!(824.(=(),-%2!%$!+-/)1,:,!)/:/!$4,!11,:,8,!-29/1$)(/4,-(,!,1!





/.-,!+-/)1,:,S! UC/$.5! 1,! I(32-.5!8,4! )/2$-! ! 4/$%Y! "NP;!]2! %2-! )(2-.,*! 2%.,!+-/)1,:,!
)/--2%+/482-^,! ,! 1/%! 2%)1,9/%! U82! 51(.2Y! &$2*! )/:/! %2! (48()_! 24! 21! +-(:2-! ),+^.$1/*!
,%+(-,3,4!,!)/4&$(%.,-!1,!1(32-.,8!)/4!21!,+/d/!82!1,!:,%,!3/V,1!+,-,!829/192-!,!2%.,!
[1.(:,!,!1,%!+1,4.,)(/42%!82%+$5%*!)$,48/!1,!-29/1$)(_4!X$3(2%2!)/4)1$(8/!d!%$!,d$8,!
d,! 4/! =$2%2! 42)2%,-(,;! \%^*! 1/%! ),$8(11/%! 82! 1,! )/4%+(-,)(_4! +/8-^,4! 8(%=-$.,-!
2@)1$%(9,:24.2! 1,! ,4%(,8,! 1(32-.,8;! ]2! ./8/! 211/*! %2! 828$)2! &$2! +-/3,312:24.2!
b/$o:,4! 4/! /=()(_! )/:/! %,)2-8/.2! 24! 21! -(.$,1! 82! b/(%! C,c:,4*! %/3-2! ./8/! %(!
92-8,82-,:24.2! 2-,! :$%$1:e4*! )/:/! ,+$4.,! b$)oOj/-%%;! F4! .,1! ),%/*! +/8-^,!
,=(-:,-%2!&$2! %2! (4()(_!24!21! 9$8[!24./4)2%*!+,-,! 92-! -2)/4/)(8/! %$! 1(82-,V7/! %27[4!
$4/%!+,-e:2.-/%!%(:3_1()/%!-2)/4/)(312%!+/-!),%(!./8/%!1/%!2%)1,9/%!)/47-27,8/%!24!1,!
)2-2:/4(,"NN;!!
b/$o:,4! 29(824)(_! %$! /8(/! 9(%)2-,1! ,! 1/%! 31,4)/%! 24! %$%! +-(:2-/%!












,! 1,! +/31,)(_4! 31,4),! 82! 1,! +,--/&$(,! 82! 1Ä\)$1*! +2-/! %$%! 2@)2%/%! ,),3,-/4! +-/4./!
+/-&$2!:$-(_!-2+24.(4,:24.2!24!4/9(2:3-2!82!"`J"*!24!$4!24=-24.,:(24./!24.-2!%$%!
.-/+,%! d! 21! 2?5-)(./! =-,4)5%;! I/%! %/18,8/%! 82! 1,! f2+[31(),! 82),+(.,-/4! %$! ),8e92-*!
&$2:,-/4! %$! )$2-+/! ,! 1,! 9(%.,! 821! ),:+,:24./! 82! 1/%! (4%$--2)./%! d! 2@+$%(2-/4! %$!
),32V,!24!1,!+1,V,!82!,-:,%!82!I2!C,+*!)1,9,8,!24!$4,!2%.,),!)/4!$4,!(4%)-(+)(_4!&$2!








24! 1/! %$)2%(9/! 24! 1,%! ),:+,W,%! )/4.-,! 1/%! 31,4)/%>! ,82:e%*! ./8/%! ?$V7,-/4! &$2!
b/$o:,4! X,3^,! :$2-./! +/-! 21! -2d*! 1,! [4(),! ),$%,! ?$%.,! %27[4! 1,! :24.,1(8,8! 427-,!
:/4e-&$(),;!</-!2%/!d!+/-!1,!(:+/-.,4)(,!821!),$8(11/!:,1/7-,8/*!82)1,-,-/4!.-2%!8^,%!
82!1$./!24!%$!),:+,:24./"NK;!</-!/.-,!+,-.2*!21!,%2%(4,./!82!b/$o:,4!12%!82%),32V_!
,1! +-(4)(+(/! 82! 1,! -29/1$)(_4*! 24! $4! :/:24./! 82:,%(,8/! )-^.()/! &$2! (:+/4^,! 1,!
42)2%(8,8!82!82%(74,-!$4!%$%.(.$./!)$,4./!,4.2%;!F1!)/:2.(8/!2-,!)/:+1(),8/*!+/-&$2!
+/8^,4! (824.(=(),-%2!.-2%!=,))(/42%!8(%.(4.,%!24!21!),:+,:24./!-232182*! 1(82-,8,%!+/-!















82! b,d/4! 82! I(32-.,%*! ,4.(7$/! ,:/! 82! A/$%%,(4.! b-58,"TQ;! F1! X(%./-(,8/-! X,(.(,4/!
#/%2+X! 82! Z,(4.Of5:d! 1/! 82%)-(3(_! )/:/! $4! (48(9(8$/! 82! 2%.,.$-,! 3,?,*! 8217,8/*!





b(,%%/$! 2-,! ,:3()(/%/*! .2:2-,-(/*! 9(/124./*! )/15-()/! d! 9247,.(9/;! C/:/! 2%)1,9/!
8/:5%.()/!,1!%2-9()(/!82!1/%!<,8-2%!82!1,!C,-(8,8*!/-824!-21(7(/%,!82!1,%!)2-),4^,%!82!I2!
C,+*! X,3^,! 7/V,8/! 82! $4,! 2@(%.24)(,! 2%)1,9,! -21,.(9,:24.2! ,+,)(312"Ta;! \82:e%*! =$2!
%$=()(24.2:24.2! ,%.$./! +,-,! (4.24.,-! ,+-/92)X,-! 1,! 82%(8(,! 82! %$%! %$+2-(/-2%S! %27[4!
Z,(4.Of5:d*! #2,4Ol-,4m/(%! X,3-^,! (8/! 82%)$(8,48/! ,17$4,%! =$4)(/42%! +-/+(,%! 82! %$!
),-7/*!&$2!b(,%%/$!$%$-+_!Xe3(1:24.2;!]2%,=/-.$4,8,:24.2!+,-,!%$%!(4.2-2%2%*!#2,4O
l-,4m/(%!-2),+,)(._!+-/4./!d!)/--(7(_!%$!=,1.,*!-2127,48/!,!b(,%%/$!,!$4!%27$48/!+1,4/;!!
</-! [1.(:/*! #2,4Ol-2,4m/(%! 2-,! $4! 427-/! )-(/11/! +-/+(28,8! 821! +1,4.,8/-!
<,+(11/4*! 8$2W/! 82! $4! (4724(/! ,V$),-2-/! 24! 1,! +,--/&$(,! 82! 1'\)$1;! Z,(4.Of5:d! 1/!
82%)-(3(_!)/:/!$4!(48(9(8$/!(4.21(724.2!d!/-7$11/%/*!&$2!X,3-^,!X$(8/!82!%$!+1,4.,)(_4!
4/! +/-! 82%,92424)(,%! +2-%/4,12%! )/4! <,+(11/4*! %(4/! +/-&$2! %2! 427,3,! ,! ,)2+.,-! %$!
)/48()(_4!2%)1,9,;!</-!.,4./*!24!1/%!,W/%!(4:28(,.,:24.2!,4.2-(/-2%!,!1,!-29/1$)(_4!82!
Z,(4.O]/:(47$2! ,).$_! )/:/! )(:,--_4*! 82! :/8/! &$2! d,! )/4/)^,! 1,%! 924.,?,%! 82! 1,!
1(32-.,8!,4.2%!821!2%.,11(8/! (4%$--2))(/4,1;!\4.2!./8/*!Z,(4.Of5:d!%(2:+-2!82%.,)_!%$!
)12:24)(,*!&$2!12!(4)(._!,!2@(:(-12!82!-2%+/4%,3(1(8,8!24!1,%!:,.,4V,%!+2-+2.-,8,%!+/-!
1/%! -232182%! 821! h$,-()/S! 24! %$! /+(4(_4*! #2,4Ol-,4m/(%! %(2:+-2! +,-.()(+_! 24! 211,%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"TQ! C\Ek\*!aQQ`S!"NM;!!












9/1$4.,8! +-/+(,"TM;! h-,)(,%! ,! %$! X,3(1(8,8*! #2,4Ol-,4m/(%! ,),3_! )/49(-.(548/%2! 24!
4$29/! ?2=2! 82! 1/%! (4%$--2)./%! .-,%! 1,! 82%,+,-()(_4! 82! b/$o:,4*! ,.-(3$d548/%2! 1/%!
.^.$1/%! 82! \1:(-,4.2*! h242-,1^%(:/! d! C,3,112-/! 82! 1,! B-824! 82! Z,4! I$(%*! &$2! X,%.,!
24./4)2%! X,3^,4! 2%.,8/! -2%2-9,8/%! ,! 1/%! 7/32-4,4.2%! 82! Z,(4.O]/:(:7$2;! \82:e%*!
(4:28(,.,:24.2! 82%+$5%! 82! %$! ,%)24%/*! /)$--(8/! 24! 21! /./W/! 82! "`J"*! ./8/%! 1/%!
-232182%!-2)/4/)(2-/4!,! #2,4Ol-,4m/(%!d!%$!2%+/%,!)/:/!-2d!d! -2(4,"TP;!</-!%$!+,-.2*!
#2,44/.!d!b(,%%/$!%2!/./-7,-/4!1/%!-,47/%!82!3-(7,8(2-*!d!2%.2![1.(:/!.,:3(54!,%$:(_!
1,! 8(74(8,8! 82! U9(--2d! 82! 1/%! .2--(./-(/%! )/4&$(%.,8/%Y*! +2%2! ,! 1,! /+/%()(_4! (4()(,1! 82!
#2,4Ol-,4m/(%!,!&$2!%2!,.-(3$d2%2!8()X/!.^.$1/"TN;!!
F1!4$29/!h242-,1!24!#2=2!82!1/%!-232182%!2?2:+1(=()_!1,!8()/./:^,!82!/3?2.(9/%!
82! 1/%! 2@! 2%)1,9/%*! %27[4! %$! 2@.-,))(_4;! C/:/! )(:,--_4*! X,3^,! 7/V,8/! 82! )(2-.,%!
924.,?,%! ,4.2%! 82! 1,! -29/1$)(_4! 2! (4)1$%/! X,3^,! 8(%=-$.,8/! 1,! 1(32-.,8! 24! 1,!
)1,482%.(4(8,8;! ]2%82! %$! 82%(74,)(_4! )/:/! 7242-,1! 427-/*! %(:$1_! &$2! ,%+(-,3,! ,! 1,!
1(32-.,8!$4(92-%,1*! )$,48/!24! -2,1(8,8!+1,42,3,! -2%.-(47(-! %$!8(%=-$.2!,! %^!:(%:/!d!,1!
-2%./!82!%$%!/=()(,12%;!]2!X2)X/*!-2)/4/)(_!,4.2!9,-(/%!.2%.(7/%!2@.-,4?2-/%!&$2!X,3^,!
:24.(8/! ,! 1,! :,%,! 2%)1,9,*! +$2%! 12! X,3^,! +-/:2.(8/! &$2! 1$)X,-^,! +/-! 1,! 1(32-.,8!
$4(92-%,1! %_1/! +,-,! 7,4,-%2! %$! ,+/d/! d! )/4.,-! )/4! %$! =$2-V,! 82! )X/&$2! )/4.-,! 1/%!
31,4)/%;!H4)1$%/!:,4(=2%._!&$2*!82%82!%$!+$4./!82!9(%.,*! 1,!1(32-.,8!$4(92-%,1!2-,!$4,!










82! 1,! -29/1$)(_4>! I\CfBHi*! "K"JS! "Q">! #\jFZ*! aQQMS! JKOJJ;! I,)-/(@! %2! -2=(-(_! ,! b(,%%/$! )/:/!








(4%$--2)./%! )/:/! %_1/! ,! 1/%! 1^82-2%"T`;! Z(! %2! .(2424! 24! )$24.,! 1/%! /3?2.(9/%! 82! 1/%!
),$8(11/%! 427-/%*! 2%.,! [1.(:,! 2-,! %$! 92-8,82-,! (4.24)(_4*! +2-/! 1,%! )(-)$4%.,4)(,%! 12%!
/31(7,-/4!,!X,)2-!+,-.^)(+2!82! 1,! 1(32-.,8!.,:3(54!,! 1,!:,%,!2%)1,9,;!</-!2%/*!24!2%2!
:(%:/! 8/)$:24./! A/$%%,(4.! b-58,! 2@(7(_! 1,! 2@.24%(_4! 82! 1,! 1(32-.,8! ,! ./8/%! 1/%!
2%)1,9/%*! %(4! 8(%.(4)(_4*! 82%+2?,48/! 1,! (4)_74(.,! %/3-2! 1/%! 3242=()(,-(/%! &$2! %2!
2%)/48^,4!.-,%!,&$21!)/4=$%/!U4/%/.-/%Y"TK;!F1!),:3(/!82!,).(.$8!82!1/%!),32)(11,%!82!1,!
-29/1$)(_4!%2!2@+1(),!+/-&$2!21!+2%/!82!1,!:,%,!2%)1,9,!24./4)2%!2-,!.,1!&$2*!%(!%2!1,!
:,-7(4,3,! 82! 1,! 1(32-.,8*! %2! )/--^,! 21! -(2%7/! 82! &$2! 82%2-.,%2*! )/4824,48/! 1,!
-29/1$)(_4!,1!=-,),%/;!!
G,-(/%! )/4.2:+/-e42/%! d! 2%.$8(/%/%! ,).$,12%! 82! 1,! -29/1$)(_4! 427-,! X,4!
82%.,),8/! 1,%! 8/.2%! 82! :,48/! 82! #2,4Ol-,4m/(%*! &$2! 12! +2-:(.(2-/4! %,1(-! ,(-/%/! 82!
%(.$,)(/42%! 8(=^)(12%! 2! (:+/42-! %$! ,$./-(8,8! ,1! 7-$2%/! 82! 1/%! -232182%*! ,$4,48/! %$%!
2%=$2-V/%;!Z$%!+-(:2-,%!,).$,)(/42%!%2!)24.-,-/4!24!1,!/-7,4(V,)(_4!d!1,!8(%)(+1(4,!821!
2?5-)(./! 2%)1,9/*! )-$)(,12%! +,-,! -2%(%.(-! $4,! 1,-7,! 7$2--,! 82! 82%7,%.2;! Z$%! X/:3-2%!
X,3^,4! &$2:,8/! ./8,%! 1,%! 11,4$-,%! 82! 1,! <-/9(4)(,! 821! k/-.2! d! X,3^,4! 82%.-$(8/! 1/%!
-2)$-%/%! 4,.$-,12%! 2%24)(,12%! +,-,! %$! %$3%(%.24)(,;! F4! .,12%! )(-)$4%.,4)(,%*! ,)$)(,8/!
+/-! 1,! 42)2%(8,8! 82! 7,-,4.(V,-! 21! ,+-/9(%(/4,:(24./! 82! %$%! .-/+,%*! #2,4Ol-,4m/(%!
-2%/19(_! 21! +-/312:,! -2.(-e48/1,%! ,! 1/%! 2%),%/%! .2--24/%! 3/%)/%/%! &$2! X,3^,4!
+2-:,42)(8/! (4.,)./%*! d!/31(7e48/1,%! ,! )$1.(9,-! 1,! .(2--,!+,-,! ,$./O,3,%.2)2-%2"TJ;! I,!
/3%2%(_4! 82! 2%.2! 7242-,1! +/-! 1,! 8(%)(+1(4,! %2! -2=12?_! 24! %$! ,=e4! +/-! (:+/42-! %$!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"T`! kFZbHAA*!9%A##'",$(0%A5*&$A&*;;;S!NO`;!I,!+-/)1,:,!%2!)/4)(3(_!)/:/!$4,!-2%+$2%.,!,!1,!+-/+$2%.,!82!
1,! \%,:312,! 82! I2! C,+! ,! 1/%! ),$8(11/%! -232182%*! /=-2)(248/! 1,! 1(32-.,8! d! /.-/%! 82-2)X/%! %_1/! ,! 1/%!
),32)(11,%!82!1,!(4%$--2))(_4*!%(!,!),:3(/!5%./%!12%!24.-27,3,4!,1!-2%./!82!(4%$-724.2%!+,-,!),%.(7,-1/%!











,$./-(8,8! ,1! -2%./! 82! ),$8(11/%! 427-/%;! F4! 2%.2! %24.(8/*! %$! +-(:2-! -(9,1! =$2! #2,44/.*!
)$d,! )-$218,8! (4$%(.,8,! (4)(._! ,! #2,4Ol-,4m/(%! ,! (--$:+(-! +/-! 1,! =$2-V,! 24! %$!
),:+,:24./!3,%2!24!/).$3-2!82!"`J"*!?$%./!)$,48/!#2,44/.!%2!8(%+/4^,4!,!,?$%.()(,-!
,! 1/%! (4.27-,4.2%!82!$4,!7$,-4()(_4!)2-),4,!,!I2!C,+!-2)(54!),+.$-,8,;!#2,4Ol-,4m/(%!





21! 7/3(2-4/! 8/:(4(),4/! d! 1/%! ),$8(11/%! -232182%! 821! 4/-.2! 82! Z,(4.O]/:(47$2*!
+-/.2)./-2%!82! 1/%!-2,1(%.,%!31,4)/%!&$2! (4.24.,3,4!)-$V,-! 1,! =-/4.2-,!+,-,!-2=$7(,-%2!
24! Z,4./! ]/:(47/*! &$2! .,:3(54! X,3-^,4! %(8/! 9^).(:,%! 82! 1/%! ,3$%/%! 821! 7242-,1!
#2,44/.;!!
A/$%%,(4.!b-58,!%2!,1(%._!,1!2?5-)(./!-232182!$4!+/)/!,4.2%*!.-,%!X,32-!,d$8,8/!




82%.,)_! )/:/! +-/.2)./-! 82! 1/%! =-,4)2%2%! 2:(7-,8/%! 82! Z,(4.O]/:(47$2! ,1! Z,4./!
]/:(47/!2%+,W/1*!+$2%./!&$2!%$!%$+2-(/-!X,3^,!%(8/!21!+-(4)(+,1!3242=,)./-!82!2%./%!






"`JJ*! UB3%2-9,.(/4%;;;Y*! +;! M;! LI2! C,+*! "`J`R>! ]\Ij\Z*! "K"PS! "PNO"PK>! I\CfBHi*! "K"JS! ""MO""P>!
]EbBHZ*!aQQPS!"aaO"aM;!!
"`"! #\jFZ*!aQQMS!JJ;!!
"`a! ZCf\C*! #q! y! gfC*! );! ";! ! ]/)$:24./! :2),4/7-,=(,8/! 8/482! %2! )(.,! 21! .2%.(:/4(/! 82! h-/%*! %z=>!
hFhhEZ*!aQQaS!"`M;!F1!8/)$:24./!,4,1(V,8/!+-29(,:24.2!.,:3(54!,4(:,!,!-23,.(-!21!+1,4.2,:(24./!
82!h277$%*!%27[4!21!)$,1!F%+,W,!X,3-^,!24.-27,8/!%_1/!,! 1/%! =-,4)2%2%!-2+$31(),4/%!,! 1/%!),$8(11/%!









C/-/4,! 2%+,W/1,! %2! 823(_! .,4./! ,! 1,! X,3(1(8,8! 82! 2%.,! [1.(:,! +,-,! 2@+1/.,-! 1/%!
(4.2-2%2%! 82! 1/%! -232182%*! )/:/! ,! 1/%! 82%,)(2-./%! 821! 7/3(2-4/! =-,4)5%! +,-,!
)/4.-,--2%.,-! 1,%! ,.-,).(9,%! /=2-.,%! 2%+,W/1,%;! C/4%)(24.2! 82! &$2! 1,! %(.$,)(_4! 24! 21!
h$,-()/! %2! 9/19^,! (4%/%.24(312! )/4=/-:2! +,%,3,! 21! .(2:+/*! d! ,4(:,8/! +/-! ,17$4/%!
:(2:3-/%!+-/:(424.2%!821!C1$3!j,%%(,)*!24!4/9(2:3-2!82!"`J"!21! 7/3(2-4/! =-,4)5%!




1/%! :(2:3-/%! 82! ,&$211,! 2@+28()(_4! X,3^,! :$2-./! 8$-,4.2! 21! 9(,?2*! 9^).(:,! 82!
24=2-:28,82%!.-/+(),12%*!/!,!%$! 1127,8,!,1!h$,-()/!+/-!:/.(9/%!%(:(1,-2%;!<$2%./!&$2!
#2,44/.!d,!X,3^,!%(8/!21(:(4,8/!821!+,4/-,:,!-29/1$)(/4,-(/!+/-!%$%!)/:+,W2-/%!82!
,-:,%*! 1/%! )/:(%(/4,8/%! %_1/! 823^,4! ,.-,2-%2! )/4! =,1%,%! +-/:2%,%! ,! #2,4Ol-,4m/(%! d!
b(,%%/$*!7242-,12%!24!?2=2!82!1/%!(4%$--2)./%!82!1,!<-/9(4)(,!821!k/-.2;!C/4%27$(8/!2%.2!
/3?2.(9/*! 42$.-,1(V,-^,4! ,! 1/%! ),32)(11,%! 82! 1/%! (4%$-724.2%! d! 829/192-^,4! ,! 1,! :,%,!
427-,! ,! 1,! 2%)1,9(.$8;! ]2! 2%.,! =/-:,*! 2%+2-,3,4! &$2*! $4,! 92V! 21(:(4,8/! 21! +21(7-/!
427-/*! =$2%2!:e%! =e)(1! 427/)(,-! 1,! +,V! )/4! 1/%! 1(3-2%! 82! )/1/-*! 24! )$d/!:,d/-! ?$()(/!
)/4=(,3,4;!!
H4()(,1:24.2*! #2,4Ol-,4m/(%! d! b(,%%/$! +,-2)(2-/4! 8(%+$2%./%! ,! ,)2+.,-! %$%!
+-/+$2%.,%*!)/4924)(8/%!+/-!2--/-!82!&$2!%(!,))28^,4!,!829/192-!,!1,!:,%,!2%)1,9,!,!1,%!
+1,4.,)(/42%!9/1$4.,-(,:24.2*!&$(Ve!1/%!)/:(%(/4,8/%!d!21!2?5-)(./!=-,4)5%!%2-^,4!:e%!
32459/1/%! )/4! 1/%! ),$8(11/%! 2%)1,9/%! 2! (4)1$%/! 12%! )/4)282-^,4! $4,%! 924.,?,%!




,! #2,4Ol-,4m/(%! d! b(,%%/$*! )$,48/! 2%./%! $1.(:/%! 427/)(,-/4! )/4! 1/%! )/:(%(/4,8/%! =-,4)2%2%! 24!
! ! Ka!
:/%.-,3,4!(4.-,4%(724.2%!,4.2!1,%!+-/+$2%.,%!31,4),%*!(7$,1:24.2!l-,4)(,!+/8^,!249(,-!
-2=$2-V/%! +,-,! /31(7,-12%! ,! -248(-%2! (4)/48()(/4,1:24.2;! </-! ./8/! 211/*! ,:3/%!
7242-,12%! -232182%! -28$?2-/4! %$%! ,%+(-,)(/42%! d! 2@(7(2-/4! 1,! 1(32-.,8! %_1/! +,-,! 211/%!
:(%:/%! d! +,-,! /.-/%! NQ! /=()(,12%! 427-/%! 82! ,1./! -,47/;!\! ),:3(/*! +-/:2.(2-/4! ,! 1/%!
=-,4)2%2%!&$2!1/%!82:e%!-232182%!427-/%!%2-^,4!829$21./%!,!1,%!+1,4.,)(/42%!"8#%(='2$%;!
Z(4! 8$8,*! #2,4Ol-,4m/(%! d! b(,%%/$! .,:3(54! ?$7,-/4! %$%! ),-.,%! ,4.2! 1/%! )/:(%(/4,8/%!
=-,4)2%2%*!X,)(548/12%!92-!&$2!2-,!+-2=2-(312!&$2!%2!,+/d,%24!24!211/%!+,-,!427/)(,-!1,!
-248()(_4! 82! 1/%! 2%)1,9/%! -232182%S! 82! 1/! )/4.-,-(/*! 2%./%! [1.(:/%! ?,:e%! 2%.,-^,4!
8(%+$2%./%! ,! ,%$:(-! %$! -248()(_4! ,4.2! 1/%! 31,4)/%*! %(4! :e%*! 82%+$5%! 82! ./8/%! 1/%!
-(2%7/%! &$2! X,3^,4! )/--(8/! +,-,! %$3129,-%2;! \X/-,! 3(24*! 1,! +/%()(_4! 82! 1/%!
)/:(%(/4,8/%!2-,!3,%.,4.2!853(1!4/!%_1/!+,-,! (:+/42-!%$!)-(.2-(/*! %(4/! .,:3(54!+,-,!
,.2482-! 1,%! ,%+(-,)(/42%! 82! 1/%! 7242-,12%! 427-/%;! C/4%)(24.2%! 82! 211/*! ,:3/%!
.-,%1,8,-/4!%$%!2@(724)(,%!.,:3(54!,!1,!\%,:312,!C/1/4(,1!82!I2!C,+*!24!1/!&$2!=$2!$4!





<$2%./! &$2! 21! 24.248(:(24./! 24.-2! 1/%! 8(+$.,8/%! 82! I2! C,+! d! 1/%! ,4.(7$/%!
2%)1,9/%! 2-,! (:+/%(312*! Z,(4.OI572-*! j(-32)o! d! f/$:2! :28(,-/4! d! )/4)2-.,-/4! $4,!
24.-29(%.,!24.-2!,:3,%!+,-.2%!,! =(4,12%!82!8()(2:3-2!82!"`J";!F4!21! .-,4%)$-%/!82! 1,!
-2$4(_4*! 1/%! :(2:3-/%! 82! 1,! \%,:312,! C/1/4(,1! 821! k/-.2! ,+,-24.,-/4! ,)2+.,-! 1,%!
+-(:2-,%! 82:,48,%! 82! #2,4Ol-,4m/(%! d! b(,%%/$! +,-,! )/4.24.,-1/%! d! )/4%27$(-! &$2!




82%,-:,-1/%! d! +-/9/),-! $4,! :,.,4V,! 427-,;! F4./4)2%! #2,4Ol-,4m/(%! d! b(,%%/$*! 24!




-21,)(/42%! )/4! 1/%! 8(+$.,8/%! 82! I2! C,+! d! 1/%! )/:(%(/4,8/%! 82! l-,4)(,*! ?$-,48/! ,1!
:(%:/!.(2:+/!&$2!24!,821,4.2!%_1/!(4.24.,-^,4!)/4&$(%.,-!1,!1(32-.,8!9(/124.,:24.2!d!
,!)$,1&$(2-!+-2)(/"`N;!\$4&$2!C;I;f;!#,:2%!d!\(:5!C5%,(-2*!24.-2!/.-/%*!X,4!%/%.24(8/!
&$2!82%82! ,&$21!:/:24./! 1,! (4()(,.(9,!82! 1,! 7$2--,!821! 1,8/!2%)1,9/! )/--2%+/48(_! ,!
A/$%%,(4.! b-58,*! 1,! 8/)$:24.,)(_4! 82! 1,! 5+/),! 1/%! )/4.-,8()2S! 24! ./8/%! 1/%!
8/)$:24./%!=(7$-,!#2,4Ol-,4m/(%!)/:/!21!+-(4)(+,1!-2%+/4%,312!82!X,32-!-2./:,8/!1,%!
X/%.(1(8,82%! )/4.-,! l-,4)(,*! +/-! 2?2:+1/! ,%28(,48/! d! )/4&$(%.,48/! #$,4,!j5482V! ,!
:28(,8/%! 82! 242-/! 82! "`Ja"`T;! <,-,! 211/*! )/4._! )/4! 1,! )/1,3/-,)(_4! (42%.(:,312! 82!
b(,%%/$*!&$2!=-,),%_!24!%$!(4.24./!82!)/4&$(%.,-!I2!C,+!8^,%!82%+$5%;!F4!1,%!?/-4,8,%!
%(7$(24.2%*!,:3/%!7242-,12%!)/%2)X,-/4!9,-(,%!9()./-(,%!%(74(=(),.(9,%!24!21!4/-.2*!21!%$-!
d! 21! /2%.2*! ,+-/92)X,48/! +,-,! 2@(7(-! ,1! 7/3(2-4/! )/1/4(,1! 1,! 829/1$)(_4! 82! `QQ!
-2X242%"``;!<-2)(%,:24.2!24!21!)/4.2@./!82%)-(./*!X,3-^,!)/:24V,8/!,!82%,--/11,-%2!1,!
)/1,3/-,)(_4! 24.-2! F%+,W,! d! 1/%! -232182%! 427-/%S! 5%.,! %2! -2:/4.,3,! ,! 1,%! +-(:2-,%!
?/-4,8,%! -29/1$)(/4,-(,%*! +2-/! %2! (4.24%(=()_! )$,48/! 1/%! 7242-,12%! 82! 1/%! ,4.(7$/%!
2%)1,9/%! %2! +2-),.,-/4! 82! 1,%! /%)$-,%! (4.24)(/42%! 821! 7/3(2-4/! =-,4)5%! +,-,! )/4!
211/%"`K;!]()X,!)//+2-,)(_4!%2!:,4.$9/!24!%2)-2./!X,%.,!+-(4)(+(/%!82!"`JM*!)$,48/!1,!
29/1$)(_4! +/1^.(),! =-,4)2%,!:/.(9_! 21! ),:3(/! 82! ,).(.$8! 82! F%+,W,! -2%+2)./! ,! Z,(4.O
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"`N! CnZ\HfF*! "JT`S! aPPOaN">!BAA*! "J`MS! NTONK>! #\jFZ*! aQQMS! ""QO""">! GHCABfH\!B#F]\*! aQQNS! a`OaJ>!
kFZbHAA*!aQQKS!`;! I,! -$+.$-,!24.-2!21! 7/3(2-4/! =-,4)5%!d! 1/%! ),$8(11/%!427-/%!2@+1(),-^,!&$2*!24! %$!
),-.,!,!1,!\%,:312,!82!I2!C,+!24!?$1(/!82!"`Ja*!2%./%![1.(:/%!-2)1,:,%24!1,!1(32-.,8!+,-,!./8/%!1/%!




"`Ja;! \%^! +$2%*! ?$4./! )/4! 1,%! ),-.,%! )(.,8,%! 82! A/$%%,(4.! b-58,*! )/4%.(.$d2! $4/! 82! 1/%! +-(:2-/%!
.2%.(:/4(/%!82! 1,! )/1,3/-,)(_4! .2:+-,4,!24.-2!F%+,W,! d! 1/%! 2%)1,9/%! -232182%>! #\jFZ*! aQQMS! """>!
CnZ\HfF*! "JT`S! aN">!hFhhEZ*! aQQaS! JQ;! F%.2![1.(:/!,=(-:,!&$2! 1,! (4=/-:,)(_4! %/3-2! 1/%! +-(:2-/%!
)/:+,%2%!82! 1,! -29/1$)(_4!2%)1,9,!2%! .,4! )/4=$%,*!&$2!2%!+-2=2-(312! -2)/4/)2-! 1,! (:+/%(3(1(8,8!82!
82=(4(-! 21! +,+21! 82! A/$%%,(4.! b-58,! 24! ,&$211,%! ?/-4,8,%;! p\CBE*! aQQ`S! "KQ;! p,)/$! X,! )(.,8/!
8/)$:24.,)(_4!8/482!.,:3(54!%2!,1$82!,!#2,4Ol-,4m/(%!)/:/!7242-,1!24!?2=2!82!1/%!-232182%!(4)1$%/!






8/:(4(),4/! d! 1/%! 2%)1,9/%! -232182%! 82! Z,(4.O]/:(47$2! 82%82! "`JM! 24! ,821,4.2*! 4/! ,4.2%*! 1,!




]2%82! =(4,12%! 82! "`J"*! 1,! \%,:312,! k,)(/4,1! C/4%.(.$d24.2! 82! <,-^%! X,3^,!
(4.24.,8/! /31(7,-! ,! I$(%! iGH! ,! ,8/+.,-! :28(8,%! ,9,4V,8,%! +,-,! 82%24:,%),-,-! 21!
2%+^-(.$! -2,))(/4,-(/! 821! :/4,-),*! &$2! 5%.2! X,3^,! 8(%(:$1,8/! X,%.,! 24./4)2%! +,-,!
%/3-29(9(-!24!:28(/!82!1,!-29/1$)(_4;!k/!/3%.,4.2*!1,!%(.$,)(_4!821!-2d!C,+2./!2:+2/-_!
82%82! ,7/%./! 82! "`Ja*! )$,48/! %$3(_! ,1! +/82-! 21! 8(-(724.2! ?,)/3(4/! j,@(:(1(24!
f/32%+(2--2;! F%.2! [1.(:/! 1/7-_! 924)2-! 1,! /+/%()(_4! :/82-,8,! 24! 1,! \%,:312,!
C/4%.(.$d24.2*! )/4.-,-(,!,! 1,! -,8(),1(V,)(_4!+-/7-2%(9,!821!7/3(2-4/! =-,4)5%!82%82! 1,%!
?/-4,8,%!82!?$4(/!82!"`KJ;!C/4!.,1!/3?2./*!f/32%+(2--2!X,3^,!8(%$21./!8()X,!\%,:312,!d!
X,3^,!)/49/),8/!4$29,%!212))(/42%!127(%1,.(9,%*!&$2!8(2-/4!1,!9()./-(,!,!1/%!?,)/3(4/%;!




























-2%+2.,-! 1,! (4X(3()(_4! /=()(,1! 82! F%+,W,! 24! 1,! -29/1$)(_4! =-,4)2%,;! H4()(,1:24.2*! 1,%!
)/%,%!+,-2)^,4!:,-)X,-!3(24!+,-,!1/%!(4.2-2%2%!-2,))(/4,-(/%!=-,4)2%2%!d!82!1,!C/-/4,!
2%+,W/1,*!2!(4)1$%/!,!)/:(24V/%!82!"`JM!2@(%.^,!)(2-.,!2%+2-,4V,!82!%,19,-!,!I$(%!iGH*!
d,! &$2! 1,! :,d/-^,! 7(-/48(4,! 82! 1,! C/4924)(_4! d! 1,! /+(4(_4! +[31(),! =-,4)2%,!
82%,+-/3,3,4!%$!2?2)$)(_4;!Z(4!2:3,-7/*!8()X,%!2%+2-,4V,%!%2!82%9,42)(2-/4!+-/4./!
+/-&$2!21!"N!82!242-/!%2!-2,4$8_!%$!?$()(/*!.-,%!$4,!3-292!(4.2--$+)(_4!82!1,%!%2%(/42%;!
I,! ,)$%,)(_4! ,),3_! 82)1,-e48/1/! )$1+,312! 82! .-,()(_4! ,! l-,4)(,! d! ,3$%/%! )/4.-,! 1/%!
=-,4)2%2%;!\1! +-(4)(+(/*! 1/%!:(2:3-/%! 821! .-(3$4,1! 4/! 2%.$9(2-/4!82! ,)$2-8/! %/3-2! 1,!
+24,!&$2!823^,4!,+1(),-12*!+2-/!1/%!?,)/3(4/%!+-2%(/4,-/4!+,-,!&$2!%2!12!(:+$%(2%2!1,!
+24,! ),+(.,1*! &$2! %2! 2?2)$._! 21! a"! 82! 242-/*! +,-,! 2%)e48,1/! d! )/4:/)(_4! 82! 1,!
+/31,)(_4!2%+,W/1,"`JS!!
!
B4! 5.,(.! ,(4%(! +-5+,-5! ,$@! 5924.$,1(.5%! .-,7(&$2%*! 2.! )2+248,4.! 12! )-(:2! 8$! a"!
?,49(2-! =$.! $4! )/$+! 82! =/$8-2! +/$-! CX,-12%! HG;! IÄX/--2$-! 8$! -57()(82! -2.24.(.!
8/$1/$-2$%2:24.! 8,4%! 12! )/2$-! 8$! +2$+12! 2%+,74/1*! =(8612! ! %2%! .-,8(.(/4%!
:/4,-)X(&$2%!2.! 7,-8,4.!$4! -2%+2).! 24!&$21&$2! %/-.2! -21(7(2$@!+/$-! 1,!+2-%/442!
82%!+-(4)2%!%,)-5%!+,-!1Än71(%2"KQ;!
(
Z(! X,%.,! 24./4)2%! F%+,W,! d! l-,4)(,! %2! X,3^,4! :(-,8/! )/4! -2)21/*! ,$4&$2!
%(2:+-2!%2!X,3^,4!-2%+2.,8/*!1,!2?2)$)(_4!82!I$(%!iGH!:/.(9_!1,!-$+.$-,!82!-21,)(/42%!
24.-2! ,:3,%! 4,)(/42%! +/-! (4()(,.(9,! 2%+,W/1,;! k/! /3%.,4.2*! 24! 1$7,-! 82! 82)1,-,-! 1,!





/+._!+/-!,8/+.,-!9,-(,%! (4()(,.(9,%!X/%.(12%!,! 1,!C/4924)(_4*!82!:/8/!&$2! =$2%2!5%.,!
&$(24! 82)1,-,%2! 1,! 7$2--,! 24! +-(:2-! 1$7,-;! \%^*! F%+,W,! +/8-^,! ,+21,-! ,1! +-(4)(+(/! 82!
127^.(:,! 82=24%,! +,-,! ,.,),-! ,! l-,4)(,*! &$2! %2-^,! )/4%(82-,8,! )/:/! 1,! +-(:2-,!
,7-2%/-,;! F4! 2%.2! %24.(8/*! 21! "J! 82! =23-2-/! h/8/d! 24.-27_! ,1! 2:3,?,8/-! =-,4)5%*!
:,-&$5%!82!b/$-7/(47*!%$%!)-2824)(,12%;!\1!:(%:/!.(2:+/*!)/:24V_!,!(4.24%(=(),-!%$%!
)/4.,)./%! )/4! 1/%! -2+-2%24.,4.2%! 821! 7/3(2-4/! 3-(.e4()/*! )/4! /3?2./! 82! =/-:,-! $4,!
)/,1()(_4!,471/O2%+,W/1,!)/4.-,-(,!,!l-,4)(,;!!I,!2%.-,.27(,!2%+,W/1,!=$2!2@(./%,!d!21!`!




21! 7/3(2-4/!2%+,W/1! %(7$(2%2!:,4.24(248/!24! %2)-2./! %$%! )/4.,)./%! )/4! 1/%! 2%)1,9/%!
-232182%! 82! Z,(4.O]/:(47$2;! \%^! +$2%*! 21! 7/3(2-4/! 8/:(4(),4/! d,! 4/! .$9/!
(4)/4924(24.2!24!=/-:,1(V,-!%$%!427/)(,)(/42%!)/4!1/%!7242-,12%!427-/%!#2,4Ol-,4m/(%!
d!b(,%%/$*!&$2!24!,821,4.2!&$28,-/4!-2=12?,8,%!24! 1,!8/)$:24.,)(_4!)/1/4(,1!/=()(,1;!
\X/-,! 3(24*! 4(! #/,&$^4! h,-)^,! 4(! %$%! )/1,3/-,8/-2%! (4()(,-/4! 1/%! )/4.,)./%! )/4! 1/%!
(4%$--2)./%! 821! h$,-()/! +/-! )$24.,! +-/+(,;! </-! 21! )/4.-,-(/*! 24! ./8/! :/:24./!
/3282)(2-/4! 1,%!_-8242%!82! 1,!C/-/4,*!&$2!21! aa!82! =23-2-/!82!"`JM!X,3^,! -2:(.(8/!
%248/%! /=()(/%! ,1! ),+(.e4! 7242-,1! 8/:(4(),4/! d! ,1! ,-V/3(%+/! 82! ,&$211,! )/1/4(,*!
















&$2! 1,%!_-8242%!82! 1,!C/-/4,!24!aa!82! =23-2-/!%2!2@+1(),3,4!+/-&$2!F%+,W,!+-292^,!&$2!,),3,-^,!
24=-24.e48/%2!,!l-,4)(,!.,-82!/!.2:+-,4/>!p\CBE*!aQQ`S!"Ka;!
! ! K`!
F%+,W/1,*! %(4/! .,:3(54*! d! %/3-2! ./8/*! +,-,! -2)$+2-,-! 21! /2%.2! 82! 1,! (%1,"KM;! I1,:,!
+/82-/%,:24.2! 1,! ,.24)(_4! 1,! =2)X,! 82! 8()X/! )/:$4(),8/*! &$2! +-2)28(_! 24! $4,!
%2:,4,! 1,! 82)1,-,)(_4! 82! 7$2--,! 82! l-,4)(,! ,! F%+,W,! d! &$2*! ,82:e%*! =$2! $4! :2%!
,4.2-(/-! ,! 1,! -2%+$2%.,! 82! C,-1/%! HG! ,1! 7/3(2-4/! 82! 1,! C/4924)(_4;! F%.,! (4=/-:,)(_4!
)/--/3/-,!1,!X(+_.2%(%!82!&$2*!.-,%!1,!2?2)$)(_4!82!I$(%!iGH*!21!7/3(2-4/!2%+,W/1!2%.,3,!
-2%$21./!,!)/:3,.(-!,!l-,4)(,!d!X,3^,!8,8/!+,%/%!24!2%,!8(-2))(_4*!+2-/!+-2=2-^,!&$2!
=$2%2! 21! 2?2)$.(9/! =-,4)5%! 21! +-(:2-/! 24!82)1,-,-! 1,! 7$2--,! +,-,!&$2! F%+,W,!+$8(2%2!
,8/+.,-!21!+,+21!82!+/.24)(,!,7-28(8,!d*!+/-!.,4./*!127(.(:,8,!+,-,!82=2482-%2;!!
F4! 1/%! 8/)$:24./%! )(.,8/%*! C,-1/%! HG! 82%)-(3(_! )/4! 82.,112! 1,%! /=2-.,%! &$2!
823^,4!X,)2-%2!,!#2,4Ol-,4m/(%!d!b(,%%/$!+,-,!,.-,2-1/%!,!1,!),$%,!2%+,W/1,*!,!%,32-S!1,!





2%)1,9,;!Z(*!)/4!21! .(2:+/*!,%$:(2-/4! 1,! 1$)X,!+/-! 1,! 1(32-.,8!$4(92-%,1*! =$2!+/-&$2! 1,!
-29/1$)(_4!)/49(-.(_!,!./8/%!1/%!2%)1,9/%!24!1(3-2%!)*(='2$%>!24!.,12%!)(-)$4%.,4)(,%*!1/%!
7242-,12%! 2-,4! (4),+,)2%! 82! -2%.-(47(-! ,&$21! 82-2)X/! 4$29,:24.2! %(4! 24,?24,-%2! 21!
,+/d/!82!1,!:,%,!2%)1,9,*!)-$)(,1!+,-,!%$!9()./-(,!=-24.2!,!1,!51(.2!)/1/4(,1;!\%^!+$2%*!1,!
/=2-.,!2%+,W/1,!824/.,3,!&$2! 1,%! ,$./-(8,82%!2%+,W/1,%! d!8/:(4(),4,%! )/4/)^,4! 1/%!
(4.2-2%2%! 82! 1/%! 1^82-2%! 427-/%*! ,8,+.,48/! %$%! +-/+(/%! /3?2.(9/%! 2%.-,.57()/%! ,! 1/%!
82%2/%! 82! 2%./%! [1.(:/%;! Z(4! 8$8,*! ,).$,-/4! ,%^! +/-&$2! 2-,4! )/4%)(24.2%! 82! &$2! %$!
)/1,3/-,)(_4! %2-^,! 2%24)(,1! +,-,! 82--/.,-! ,! l-,4)(,! 24! 1,! (%1,;! \+,-.2! 82! 1,%! _-8242%!
82%)-(.,%*! 21! -2d! %2! 8(-(7(_! 2%+2)^=(),:24.2! ,1! ,-V/3(%+/! 8/:(4(),4/*! )/4! 21! =(4! 82!









$4! 427/)(,8/-! 82:$2%.-,! 1,! 9/1$4.,8! 2%+,W/1,! 82! /=()(,1(V,-! %$%! )/4.,)./%! )/4! 1/%!
2%)1,9/%! -232182%*! &$2! %$+/4^,! $4! +$4./! 82! (4=12@(_4! -2%+2)./! ,1! %2)-2.(%:/! 82! %$%!
-21,)(/42%! )/4! ,&$211/%! (48(9(8$/%! X,%.,! 24./4)2%"KT;! A/8/! 211/! 824/.,3,! 1,! ,+$2%.,!
%27$-,! 82! 1,! C/-/4,! 2%+,W/1,! +/-! 1,! ),:+,W,! 82! -2)/4&$(%.,! 821! /2%.2! 82! 1,! (%1,*!
(4=1$(8,!+/-!1/%![1.(:/%!,)/4.2)(:(24./%!24!1,!l-,4)(,!)/4.(424.,1;!
C,%(! )/4! ./.,1! %27$-(8,8*! 21! 7/3(2-4/! 8/:(4(),4/! 2%.$9/! )/4924(24.2:24.2!
(4=/-:,8/!82!1/%!%$)2%/%!82!l-,4)(,!d!82!1,%!:,&$(4,)(/42%!82!%$!:2.-_+/1(*!+/-&$2!
1/%!(4=/-:2%!24.-2!j,8-(8!d!Z,4./!]/:(47/!)(-)$1,-/4!)/4!:$)X,!=-2)$24)(,;!\82:e%*!
1,! +-/@(:(8,8!82! %$%! =2)X,%! ,4(:,! ,! ,=(-:,-! &$2!:$)X/%!82! 211/%! %2! )-$V,-/4! 24! 21!
),:(4/;!\%^*!,!:28(,8/%!82!:,-V/*!)$,48/!,+24,%!X,3^,4!.-,4%)$--(8/!$4,%!%2:,4,%!
82%82! &$2! 21! -2d! X,3^,! -2:(.(8/! %$%! (4%.-$))(/42%! ,! 1,%! ,$./-(8,82%! 8/:(4(),4,%*!
#/,&$^4!h,-)^,!249(_!,!1,!C/-.2!$4!(4=/-:2!%/3-2!1,%!924.,?,%!(48$8,312%!+,-,!F%+,W,!
82! 1,! ,1(,4V,! )/4! 1/%! 427-/%! -232182%! 82! Z,(4.O]/:(47$2"K`;! </)/! 82%+$5%*! #/,&$^4!
h,-)^,! )/4/)(_! 1,%! (4%.-$))(/42%! -27(,%! ,1! ,-V/3(%+/*! 8(%+/4(548/%2! ,! ,).$,-! +,-,!
$1.(:,-!21!,)$2-8/!)/4!1/%!X/:3-2%!82!#2,4Ol-,4m/(%!d!b(,%%/$!)$,4./!,4.2%;!\$4&$2!1,!
C/-/4,!X,3^,!,)/4%2?,8/!&$2!1,%!,$./-(8,82%!8/:(4(),4,%!%2!%(-9(2%24!82!$4!:28(,8/-!
-21(7(/%/! +,-,! 1129,-! 21! +2%/! 82! 1,%! 427/)(,)(/42%*! .,:3(54! 2-,! 42)2%,-(/! -2)$--(-! ,1!
2?5-)(./! )/1/4(,1! 82! Z,4./! ]/:(47/! +,-,! +-2924(-%2! )/4.-,! $4! +/%(312! ,.,&$2! 82!
,&$211/%! ,4.(7$/%! 2%)1,9/%*! &$2! d,! X,3^,4! +-/3,8/! %$! ),-e).2-! 8^%)/1/;! </-! 211/*!
#/,&$^4!h,-)^,!/-824_!&$2!1/%!)/:,48,4.2%!82!1,%!3,48,%!821!%$-!d!821!4/-.2*!#/,&$^4!
C,3-2-,! d! h,%+,-! 82! C,%,%/1,*! -2%+2).(9,:24.2*! )/4.,).,%24! )/4! b(,%%/$! d! #2,4O
l-,4m/(%*!:(24.-,%! 21! /=()(,1! H74,)(/!C,-/!823^,!X,)2-! 1/!+-/+(/! )/4!21! ),$8(11/!427-/!


















.,4./! %/)(,1! )/:/! -,)(,1:24.2;! </-! )/4%(7$(24.2*! 24),-4,3,! ,! 1,! +2-=2))(_4! 1,! =(7$-,!
821! U:28(,8/-! )$1.$-,1Y*! 82=(4(8,! +/-! j()X21! G/92112! )/:/! 21! +2-%/4,?2! &$2! ,).[,!
)/:/!241,)2!24.-2!1/%!8/:(4,4.2%!d!1/%!8/:(4,8/%*!2%!82)(-*!24.-2!31,4)/%!d!427-/%!24!
21!),%/!82!2%.$8(/!&$2!4/%!,.,W2"JQ;!!
\X/-,!3(24*! %(! 1,!C/-/4,!2-,! 1,!:2?/-! )/4/)28/-,!821! )/4.2@./!2$-/+2/!d! =$2!
),+,V! 82! (824.(=(),-! 1,! /),%(_4! (8_42,! +,-,! 82%24:,%),-,-! %$! 2%.-,.27(,! 24! I,!
F%+,W/1,*!21! ),+(.e4!7242-,1!h,-)^,!d!21!,-V/3(%+/!</-.(11/! )/4/)^,4!:2?/-! 1,! -2,1(8,8!
8/:(4(),4,*! +/-! 1/! &$2! 823^,4! ,892-.(-! ,1! :/4,-),! 82! 1/%! +,%/%! +,-,! 4/! )/:2.2-!
2--/-2%! =,.,12%! 24! 21! )/49$1%/!+,4/-,:,! (4%$1,-;! </-! 2?2:+1/*! =-,d! l2-4,48/!</-.(11/!
,89(-.(_! ,!C,-1/%! HG!&$2*! %(! %$!+1,4!+,-,! ,.-,2-%2! ,! 1/%! 2%)1,9/%! -232182%!821!h$,-()/!
.-($4=,3,*! 24.-2! NQQ;QQQ! d! TQQ;QQQ! 427-/%! ,$@(1(,-2%! %2! ,1(%.,-^,4! ,1! 2?5-)(./!
8/:(4(),4/*! =/-:,8/!+/-!,+24,%!K;QQQ!%/18,8/%!31,4)/%;!\%^!+$2%*! 1,!82%+-/+/-)(_4!
82:/7-e=(),! =,9/-,312! ,! 1/%! 427-/%! %2-^,!:,d/-! &$2! 1,! &$2! X,3^,! 2@(%.(8/! 24! Z,(4.O
]/:(47$2!24!9^%+2-,%!82!1,!-29/1$)(_4!2%)1,9,*!82!:/8/!&$2!Z,4./!]/:(47/!)/--2-^,!
$4! %2-(/! -(2%7/! 82! )/492-.(-%2! 24! $4! %27$48/! h$,-()/;! F4! .,12%! )(-)$4%.,4)(,%*! 21!
,-V/3(%+/!-2)/:248_!,1!-2d!&$2*!,4.2%!82!$1.(:,-!1,!,1(,4V,!)/4!1/%!X/:3-2%!82!#2,4O
l-,4m/(%! d! b(,%%/$*! 249(,%2! .-/+,%! 31,4),%! 82%82! <$2-./! f()/*! +,-,! ,$:24.,-! 1/%!
2=2).(9/%!821!2?5-)(./!8/:(4(),4/!d!,.24$,-!21!+-/312:,!82%)-(./"J";!A,:3(54!,89(-.(_!
821! -(2%7/! 82! &$2! 1/%! 2%)1,9/%! 8/:(4(),4/%! (:(.,%24! ,! 1,%! .-/+,%! 82! #2,4Ol-,4m/(%! d!
+1,42,%24!./:,-! 1,%!,-:,%!+,-,!)/4&$(%.,-! 1,! 1(32-.,8!+/-! 1,! =$2-V,*!)/4! 1,!,d$8,!82!












</-! [1.(:/*! 21! ,-V/3(%+/! 82%,)/4%2?_! ,1! -2d! &$2! -2)1$.,%24! %/18,8/%!:$1,./%!
+/-&$2*! =-24.2! ,! 1/%! 427-/%*! &$2! 24! %$! /+(4(_4! 24),-4,3,4! ,1! U3$24! %,19,?2Y*! 1/%!
:$1,./%! 2-,4! 8^%)/1/%*! d,! &$2! )/:3(4,3,4! 21! %,19,?(%:/! 4,.$-,1! 82! %$! ,%)24824)(,!
2%)1,9,! )/4! 1,! (4.21(724)(,! 82! %$%! ,4.2+,%,8/%! 31,4)/%*! 1/! &$2! 12%! )/492-.^,! 24!
+/.24)(,1:24.2!+21(7-/%/%;!\82:e%*! ,89(-.(_! ,!C,-1/%! HG!82!&$2! 1,!/=2-.,!82! 1(32-.,8!
,+24,%!,.-,2-^,!,!1/%!:$1,./%*!&$2!d,!2-,4!1(3-2%!24!%$!:,d/-^,;!\+,-.2!82!%$%!=$2-.2%!
+-2?$()(/%!-,)(,12%*!2%.,![1.(:,!,=(-:,)(_4!82:$2%.-,!21!)/4/)(:(24./!82=()(24.2!82!1,!
-2,1(8,8! )/1/4(,1! +/-! 21! +-/+(/! ,-V/3(%+/*! &$2! X(V/! $4,! ,%/)(,)(_4! (--2,1! 24.-2! 1,!
427-(.$8!d!1,!2%)1,9(.$8*!+/-!$4,!+,-.2*!d!1,!)/48()(_4!:$1,.,!d!1,!1(32-.,8*!+/-!/.-,;!I,!
4,.$-,12V,!82! 1,%! .-/+,%!82! #2,4Ol-,4m/(%! d! b(,%%/$! )/4%.,.,3,! %$! 2--/-*! +$2%./!&$2!
,&$211/%! %/18,8/%! 2-,4! 427-/%! d! 1(3-2%! ,1! :(%:/! .(2:+/;! <,-,! ,)1,-,-! 2%.2! 823,.2!
)/4)2+.$,1*! 21! 2%.$8(/%/! 82! 1,! -29/1$)(_4! X,(.(,4,! ],9(8! k()X/11%! +-/+$%/! X,31,-! 82!
U1(3-2%!82!)/1/-Y!24!1$7,-!82!:$1,./%*!d,!&$2*!24!21!:,-)/!)-/4/1_7()/!&$2!,3,-),!2%.,!






<,-,! 2%.$8(,-! 1,%! 427/)(,)(/42%! 24.-2! 1,! C/-/4,! X(%+,4,! d! #2,4Ol-,4m/(%*! %2!
8(%+/42!82! 1,!)/--2%+/4824)(,! (458(.,!&$2!21!),$8(11/!427-/! (4.2-),:3(_!)/4!#/,&$^4!
h,-)^,!d!21!,-V/3(%+/!82!Z,4./!]/:(47/*!),%(!%(2:+-2!+/-!:28(,)(_4!82!#/%5!GeV&$2V;!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"Ja! kHCgBIIZ*! "JKNS! a"OMN;! F1! ,-V/3(%+/! 82! Z,4./! ]/:(47/! .,:3(54! 2--_! ,1! ,=(-:,-! &$2! 1,! /=2-.,! 82!
1(32-.,8!?,:e%!+1,4.2,-^,!4/928,8!,17$4,!+,-,!1/%!:$1,./%*!2%!82)(-*!+,-,!1/%!1(3-2%!82!)/1/-*!+/-&$2!








"`! 82! 4/9(2:3-2! 82! "`JM*! %2! 8(9(82! 24! 8/%! 31/&$2%S! 1,%! 8/)2! +-(:2-,%! ),-.,%! %2!
-2=2-^,4!,! 1,%!427/)(,)(/42%!24.-2! 1,%!,$./-(8,82%!X(%+,4,%!d! #2,4Ol-,4m/(%*!:(24.-,%!
&$2!!24!1,%!-2%.,4.2%!21!7242-,1!427-/!82%)-(3^,!%$%!+-(4)(+,12%!),:+,W,%!,1!%2-9()(/!82!
F%+,W,*! ,%^! )/:/! 1,%! 8(%24%(/42%! (4.2-4,%! 82! %$%! .-/+,%! d! %$! 24=-24.,:(24./! )/4!
b(,%%/$"JM;!F4!2%.2!2+^7-,=2!%2!,4,1(V,!1,!+-(:2-,!%2-(2!82.24(8,:24.2;!!
I,%! 427/)(,)(/42%! 24.-2! 21! 7/3(2-4/! 8/:(4(),4/! d! #2,4Ol-,4m/(%! %2!
(4.24%(=(),-/4! ,! =(4,12%! 82! ,3-(1! d! ,! )/:(24V/%! 82! :,d/! 82! "`JM*! )$,48/! X,3^,!
.-,4%)$--(8/! ,17/! :e%! 82! $4! :2%! 82%82! 1,! 82)1,-,)(_4! 82! 7$2--,! 24.-2! l-,4)(,! d!
F%+,W,;! \+,-.2! 82! 1,! 8/)$:24.,)(_4! 2%+,W/1,*! +,-,! )/--/3/-,-! 2%.,! (4=/-:,)(_4!
.,:3(54! %2! 8(%+/42! 821! .2%.(:/4(/! 82! 1/%! +1,4.,8/-2%! =-,4)2%2%! &$2! +,82)(2-/4! 1,%!
)/4%2)$24)(,%!82!1,!-29/1$)(_4!82!Z,(4.O]/:(47$2S!U]6%!&$2!1,!7$2--2!=$.!82)1,-52*!/4!
9(%! 12%! b-(7,48%! -,475%! %/$%! 12%! 8-,+2,$@! F%+,74/1%*! )/:+.5%! ,$! -,47! 82%! .-/$+2%!
,$@(1(,(-2%! 82! )2..2! +$%%(,48*! X/4/-5%! 82%! 7-â)2%! 2.! 82! 8(+1Ç:2%! 82! Z,! j,?2%.5!
C,.X/1(&$2Y"JP;!F1!+-(:2-!,%+2)./!%(74(=(),.(9/!82!2%.,!)/--2%+/4824)(,!2%! 1,!:,-),8,!
2%+(-(.$,1(8,8!&$2!21!7242-,1!427-/!82:/%.-_*!:,4(=2%.,48/!%$!82%2/!82!82=2482-! 1,!
-21(7(_4! ),._1(),! =-24.2! ,1! U+,7,4(%:/! ,.2/Y! -29/1$)(/4,-(/;! ](92-%/%! 2@+2-./%! 24! 1,!
-29/1$)(_4!X,(.(,4,!X,4!+/12:(V,8/!%/3-2!1,!%(4)2-(8,8!82!1,!+-/=2%(_4!82!=2!82!#2,4O
l-,4m/(%!d!b(,%%/$S!+/-!2?2:+1/*!G()./-(,!B?28,!X,!:,4(=2%.,8/!%$%!8$8,%!,1!-2%+2)./*!
















)/:/! )/4%2)$24)(,! 82! %$! )/1,3/-,)(_4! )/4! b(,%%/$*! 2%)1,9/! )-(/11/! d! ,4.(7$/!




F4! 2%.2! %24.(8/! 82324! (4.2-+-2.,-%2! =_-:$1,%! -21(7(/%,%! )/:/S! UL;;;R! Z/d2V! +2-%$,8$!
:/4%2(742$-!&$2!?2!9(9-,d!./$?/$-!8,4%!)2%!:Ñ:2%!%24.(:24.%*!2.!&$2!:/4!%2-9()2!42!
%2-,!?,:,(%!(--2+-/)X,312!!85=248-2!1,!1/(%!82!4/.-2!-21(7(/4!.-6%!)X-5.(2442!2.!82!%2!
L%()R! 3/4! f/dY"JT;! F4! /.-,%! 82)1,-,)(/42%! =$2!:$)X/!:e%! )/4.$4824.2*! ,1!:24/%! 24!
,+,-(24)(,S! UL;;;R! 4/$%!42! )2%%2-/4%!&$Ä! 1,!82-4(6-2!7/$..2!82!4/.-2! %,47!+$(%&$2! 12!
7-,48! f/d! 8ÄF%+,742! %(! 3-,92! 2.! 82! %,! -21(7(/4! .-6%! )X-2.(2442Y"J`;! \X/-,! 3(24*! 21!
9/),3$1,-(/!),._1()/!.,:3(54!+/8-^,!2@+1(),-%2!+/-!1,!+-/@(:(8,8!24.-2!21!),./1()(%:/!d!





















,--,(7,8,! 1,! =(7$-,! -27(,;! \X/-,! 3(24*! +,-.(248/! 82! 2%.,!:(%:,! 3,%2! )$1.$-,1*! %$! 8(%)$-%/! -21(7(/%/!
+2-%27$(-^,!$4,!=(4,1(8,8!:e%!+-,7:e.(),*!%(7$(248/!21!-,V/4,:(24./!82!h277$%;!!




82%.(4,-^,4! ,! 1,%! .-/+,%! 82! 1,! h-,482! f(9(6-2;! Z$! 2%+2-,4V,! 24! /3.242-! 1,! ,d$8,!
2%+,W/1,! %2! 2@+1(),3,! +/-&$2! 21! 7/3(2-4/! 8/:(4(),4/! d,! 12! X,3^,! ,$@(1(,8/!
+-29(,:24.2!,$4&$2!82!:,42-,!/=()(/%,*!,!.-,95%!82! 1/%!X,3(.,4.2%!82! 1,! =-/4.2-,aQQ;!
]2! X2)X/*! 24! /.-,! ),-.,! 82! 1,!:(%:,! =2)X,*! #2,4Ol-,4m/(%! ,7-,82)(_! ,! #/%5! GeV&$2V!
U9/%!3/4%!%/$924(-%!!4/.-2!57,-8YaQ"!d*!.-2%!8^,%!82%+$5%*!12!-2(.2-_!%$!,7-,82)(:(24./!
+/-!21! ?,:_4!d!21!9(4/!249(,8/%aQa;!I,!)(-)$1,)(_4!82!3(242%! =$2!3(8(-2))(/4,1*!+/-&$2!
1/%! 427-/%! -232182%! .,:3(54! -2:(.(2-/4! ,17$4/%! +-/8$)./%! ,! Z,4./! ]/:(47/! +,-,!
,7-,82)2-!1,!,d$8,!+-2%.,8,;!</-!2?2:+1/*!21!J!82!:,d/!#2,4Ol-,4m/(%!+(8(_!8(%)$1+,%!,!
#/%5!GeV&$2V!+/-&$2!4/!12!X,3^,!+/8(8/!249(,-!$4,%!+-/9(%(/42%!82!),=5!&$2!12!X,3^,!




,-.^)$1/%! 82! 7$2--,! d! +-/9(%(/42%! 821! 7/3(2-4/! 8/:(4(),4/! ,! 1/%! -232182%! 82! Z,(4.O
]/:(47$2;! F4! ,&$211,! /),%(_4*! j,4$21! 82! h/8/d! %2! X,3^,! 82=248(8/! 82! 1,%!
,)$%,)(/42%!,127,48/!&$2!1,%!,$./-(8,82%!8/:(4(),4,%!?,:e%!X,3^,4!9248(8/!,-:,%!4(!
)/:(8,!,! 1/%! (4%$--2)./%! 9/1$4.,-(,:24.2*! %(4/!+,-,!29(.,-!&$2! 1/%!2%)1,9/%! -232182%!





aQ"! \hZ*! ZhE*! 1;! `"N`*! 2;! aa*! 8;! MNa;! C,-.,!4[:2-/!M*! 82! #2,4Ol-,4m/(%! ,! #/%5!GeV&$2V;! I,!j(42*! T!82!
:,d/!82!"`JM;!!
aQa! \hZ*! ZhE*! 1;! `"N`*! 2;! aa*! 8;! MNK;! C,-.,!4[:2-/!`*! 82! #2,4Ol-,4m/(%! ,! #/%5!GeV&$2V;! I,!j(42*! J!82!
:,d/!82!"`JM;!
aQM! \hZ*! ZhE*! 1;! `"N`*! 2;! aa*! 8;! MNJ;! \42@/! ,! 1,! ),-.,! 4[:2-/! J*! 82! #2,4Ol-,4m/(%! ,! #/%5! GeV&$2V;! I,!
j(42*!J!82!:,d/!82!"`JM>!hFhhEZ*!aQQaS!"`MO"`P;!F%.2!.2%.(:/4(/!d!1/%!8/%!,4,1(V,8/%!+-29(,:24.2!
82:/%.-,-^,4! &$2*! )/:/! %/%.$9/! h277$%*! 1/%! (4.2-),:3(/%! 24.-2! 1/%! 427-/%! -232182%! d! 1,%!
,$./-(8,82%!8/:(4(),4,%!=$2-/4!4/-:,1(V,8/%;!\X/-,!3(24*!:(24.-,%!2%.2!,$./-!82=248^,!&$2!8()X/!
)/:2-)(/! %_1/! )/4._! )/4! ,+/d/! /=()(,1! 82%82! "`JM*! 1(:(.e48/%2! 24! 1/%! 8/%! ,W/%! ,4.2-(/-2%! ,!
)/4.,)./%! 2%+/-e8()/%*! 24! 2%.,! (492%.(7,)(_4! %2! %$%)-(32! &$2! 1,%! ,$./-(8,82%! 8/:(4(),4,%! 1/%!
,+/d,-/4!24!%2)-2./!82%82!"`J";!Z_1/! 1,!2?2)$)(_4!82!I$(%!iGH! %$+$%/!$4!+$4./!82! (4=12@(_4!24! 1,!
,).(.$8! 82! F%+,W,*! &$2! (4()(_! 24./4)2%! 1,%! X/%.(1(8,82%! )/4.-,! l-,4)(,! d! )/49(-.(_! ,&$211/%!
(4.2-),:3(/%!%2)-2./%!24!$4!)/:2-)(/!/=()(,1;!
! ! JP!
1,! -29/1$)(_4! 427-,! 821! h$,-()/*! l-,4)(,! %_1/! (4.24.,3,! 21$8(-! %$! -2%+/4%,3(1(8,8! 24!
,&$21!2+(%/8(/!X(%._-()/aQP;!Z(4!2:3,-7/*!9(%.,!1,!)/--2%+/4824)(,!82!#2,4Ol-,4m/(%!24!
1,!+-(:,92-,!82!"`JM*!2%!8(=^)(1!)-22-!1,%!+,1,3-,%!821!9,1(8/!82!C,-1/%!HG;!]2!X2)X/*!24!
4(47[4! :/:24./! 21! 7242-,1! 427-/! ,:24,V_! ,! #/,&$^4! h,-)^,! )/4! (49,8(-! Z,4./!









82! 1,! ,1(,4V,! 24.-2! ,:3,%! +,-.2%;! F%+2)(,1:24.2! (4.2-2%,4.2! 2%! $4,! ),-.,! =2)X,8,!
.,:3(54!21!T!82!:,d/!d!2%)-(.,!24!1,!,4.(7$,!+1,4.,)(_4!82!#,)&$2%!C,$:,4*!8/482!21!
7242-,1! 24! ?2=2! %2! X,3^,! 24.-29(%.,8/! )/4! #/%5! GeV&$2V! +,-,! %211,-! %$! ,1(,4V,! )/4!
F%+,W,;! F4!,&$211,! ),-.,*! #2,4Ol-,4m/(%! )/4=2%_! %$%! (4.24)(/42%! -2%+2)./!,1!:/4,-),!
X(%+,4/*! ,! &$(24! (824.(=()_! )/:/! 82=24%/-! 82! 1,! =2! ),._1(),! d! 9247,8/-! 82! I$(%! iGHS!
U4/$%!82:,48/4%!./$%!!:,(4!?/(4.2!8ÄÑ.-2!%2-9(.2$-%!82!%2!L%()R!7-,48!f/d!8ÄF%+,742!
+-/:2./4%!./$%!8ÄÑ.-2!=(82112!L%()R!!](2$!2.!,$!f/d!+/$-!1,!9(2YaQN;!\!=(4,12%!82!:,d/*!










:,d/! 82! "`JM>! hFhhEZ*! aQQaS! "aN;! F1! 8/)$:24./! )(.,8/! +2-:(.2! -23,.(-! 21! +1,4.2,:(24./! 82!
h277$%*! %27[4! 21! )$,1! %_1/! #2,4Ol-,4m/(%! d! b(,%%/$! %2! ,1(,-/4! )/4! F%+,W,! 24./4)2%*!:(24.-,%! &$2!
A/$%%,(4.!b-58,!1/!X,3-^,!X2)X/!:e%!.,-82;!F4!-2,1(8,8*!#2,4Ol-,4m/(%!+-/4$4)(_!,&$21!?$-,:24./!82!
=(821(8,8!24!%$!4/:3-2!d!21!82!b(,%%/$;!</-! .,4./*!)/:/!A/$%%,(4.!b-58,!2-,!%$3/-8(4,8/!82!2%.2!
[1.(:/*! %2! (4)1$^,! 24.-2! 1/%! /=()(,12%! &$2! ?$-,-/4! =(821(8,8! ,! 1,! C/-/4,! 2%+,W/1,! 21! aK! 82!:,d/! 82!
! ! JN!










+/8-^,4! (4.27-,-%2! 24! 21! 2?5-)(./! )/1/4(,1! -27$1,-! d,! &$2! %$! )/1/-! 82! +(21! (:+28^,!
)/4%(82-,-1/%!(7$,12%!,1!-2%./!82!.-/+,%!)/1/4(,12%!8/:(4(),4,%;!!
F1! 7242-,1! 427-/! ?$%.(=()_! %$! ,1(,4V,! )/4! F%+,W,! 24! .5-:(4/%! &$2! (4.2-2%,!
)/4%.,.,-;!</-!$4,!+,-.2*!,%27$-_!&$2!%_1/!X,3^,!,)2+.,8/!1,!+-/.2))(_4!82!C,-1/%! HG!




%2! 828$)2! &$2*! +,-,! 51! d! +,-,! %$%! .-/+,%! ,$@(1(,-2%*! 1,! ,1(,4V,! )/4! 1,! :/4,-&$^,!
2%+,W/1,! ?,:e%! =$2!$4! =(4!24!%^!:(%:,*!%(4/!$4!:28(/!+,-,!9247,-!,!I$(%!iGH;!G,-(/%!










aQ`!!hFhhEZ*!aQQaS!"`J;!F%.2! (492%.(7,8/-!X,!2129,8/! 1,!)(=-,!82!427-/%!,$@(1(,-2%!82!C,-1/%! HG!,!T;TP`!
%/18,8/%*!82!1/%!)$,12%!T;Naa!2-,4!2%)1,9/%*!T`!2-,4!:$1,./%!1(3-2%!d!NK!2-,4!427-/%!1(3-%;!!







\$4&$2! 82%82! 21! T! 82! :,d/! 1/%! X/:3-2%! 82! #2,4Ol-,4m/(%! d! b(,%%/$! 2-,4!





,11^! )1,482%.(4,:24.2! ,4.2%! 82! "`JM*! ,+-/92)X,48/! 21! .-e=()/! )1,482%.(4/!
.-,4%=-/4.2-(V/! 82! 9^92-2%! d! :$4()(/42%! )/4! 1,! +/31,)(_4! 8/:(4(),4,;! ]2! X2)X/*! ,!
=(4,12%!82!4/9(2:3-2!82!"`J"!21!)_4%$1!2%.,8/$4(824%2!24!I2!C,+*!k,.X,4(21!C$..(47*!
X,3^,! (4=/-:,8/! ,1! %2)-2.,-(/! 82! F%.,8/! AX/:,%! #2==2-%/4! 82! &$2! +,-.2! 82! 1/%!
(4%$--2)./%!82!Z,(4.O]/:(47$2!d,!%2!X,3^,4!2%.,312)(8/!24!Z,4./!]/:(47/a"Q;!Z(!%2!8,!
)-28(3(1(8,8!,!1/%!.2%.(:/4(/%!2%.,8/$4(824%2%*!21!+2-:(%/!821!7/3(2-4/!8/:(4(),4/!24!
?$4(/!82!"`JM*! )/:/!21!,)$2-8/!)/4! 1/%!X/:3-2%!82! #2,4Ol-,4m/(%!d!b(,%%/$!$4!:2%!
,.-e%*! 8232-^,4! (4.2-+-2.,-%2! )/:/! 1,! %,4)(_4! 127,1! 82! %(.$,)(/42%! &$2! 924^,4!
+-/8$)(548/%2!82%82!.(2:+/!,.-e%;!!
<,-,! )/4)1$(-! 2%.2! 2%.$8(/! 82! 1,! )/--2%+/4824)(,! 24.-2! #2,4Ol-,4m/(%! d! 21!








a"Q! k\f\*! fh! NJ*!j! "`J*!M"#2*66',*%A#( 0*$$*&#( %=( $:*( -*8'&$.*,$( %=( +$'$**! f! T*! +;! "K`;! H4=/-:2! 82!





24! ?2=2! 427-/! %2! -2=(-(2%2! ,! 211/%! 24! 2%.2! 8/)$:24./;! \82:e%*! #2,4Ol-,4m/(%! )(._! ,!
b(,%%/$*! +-(4)(+,1! 3242=,)./-! 82! ,&$211/%! =$7(.(9/%! ?$4./! ,! A/$%%,(4.! b-58,;! Z(4!
2:3,-7/*!2@(%.2!$4,!)1,-,!)/4.-,8())(_4!24.-2!2%.,!82)1,-,)(_4!82!#2,4Ol-,4m/(%!d! 1,%!
[1.(:,%!_-8242%!82!h/8/d*!&$2!X,3^,!+-/X(3(8/!,1!7/3(2-4/!8/:(4(),4/!&$2!%(7$(2%2!
,$@(1(,48/! ,! &$(242%! )-$V,%24! 1,! =-/4.2-,! 8/:(4(),4,! 24! 21! =$.$-/*!
(482+248(24.2:24.2! 82! %$! (82/1/7^,;! D$(Ve! 1,%! ,$./-(8,82%! 8/:(4(),4,%! 82%/d2-/4!







,1(,4V,! 24.-2! 1,! C/-/4,! 2%+,W/1,! d! 1/%! 427-/%! ,$@(1(,-2%! +/-!:(28/! ,! 2%./%! [1.(:/%;!
]()X/!:(28/!2-,!%(4!8$8,!(4=$48,8/*!+$2%./!&$2!)$,48/!#2,4Ol-,4m/(%!=(-:_!%$!,1(,4V,!
)/4! F%+,W,! %_1/! )/4.,3,! )/4! MJ! 427-/%! 1(3-2%! d! NP! :$1,./%! ),+,)2%! 82! +/-.,-! 1,%!
,-:,%*!:(24.-,%!&$2!21!7-$2%/!82!%$%!X/:3-2%!2%.,3,!/)$+,8/!24!=/-.(=(),-!%$%!+1,V,%!




&$2*! ?$4./! )/4! #2,4Ol-,4m/(%*! 1127,-^,4! ,! Z,4./! ]/:(47/! 24.-2! NQQ;QQQ! d! TQQ;QQQ!
,$@(1(,-2%*! 1/! &$2! ),%(! 2&$(9,1^,! ,! ./8,! 1,! +/31,)(_4! 2%)1,9,! 821! h$,-()/;! F1! 2--/-! 82!
,+-2)(,)(_4! 82! =-,d! l2-4,48/! %2! 823(_! ,! &$2! X,3^,! )-2^8/! &$2! ./8/%! 1/%! 427-/%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
a""! \hZ*! ZhE*! 1;! `"N`*! 2;! aa*! 8;! MNK;! C,-.,!4[:2-/!`*! 82! #2,4Ol-,4m/(%! ,! #/%5!GeV&$2V;! I,!j(42*! J!82!
:,d/!82!"`JM;!!
a"a! \hZ*! ZhE*! 1;! `"N`*! 2;! aa*! 8;! MNJ;! C,-.,!4[:2-/!K*! 82! #2,4Ol-,4m/(%! ,! #/%5!GeV&$2V;! I,!j(42*! J!82!
:,d/!82!"`JM;!!





/=()(,12%! 31,4)/%! X,)(,! 1/%! 427-/%! ,$@(1(,-2%;! k/! /3%.,4.2*! 8()X/! :(28/! -2,+,-2)(_!
)$,48/*! 24! ?$4(/! 82! "`JM*! 1/%! -232182%! 82! 1/%! ,1-2828/-2%! 82! I2! C,+! (4)248(,-/4! 1,!
)($8,8!d!,%2%(4,-/4!,!:$)X/%!82!%$%!X,3(.,4.2%;!F%.2!2+(%/8(/!=$2!21!)/1/=_4!82!9,-(,%!
%2:,4,%!82! .24%(/42%!24.-2!21! 4$29/! ),+(.e4! 7242-,1! 82! Z,(4.O]/:(47$2*! 21! 7242-,1!
AX/:,%! h,13,$8*! d! 1/%! )/:(%,-(/%! 82! 1,! C/4924)(_4*! I572-Ol51()(.5! 82! Z/4.X/4,@! d!
n.(2442! 82! </192-21a"P;! E4/! d! /.-/%! 82%2,3,4! (:+/42-! %$! ,$./-(8,8! )/:/!
-2+-2%24.,4.2%! %$+-2:/%! 82! 1,! C/4924)(_4! 24! 21! h$,-()/*! +,-,! 1/! &$2! 3$%),-/4!
8(=2-24.2%! ,+/d/%! 24.-2! 1,%! 8(%.(4.,%! ),+,%! %/)(,12%! 82! 1,! )($8,8;! F1! 7242-,1!h,13,$8!
./:_!1,!821,4.2-,!d!%2!7,-,4.(V_!1,!,8X2%(_4!82!1/%!)/:2-)(,4.2%!d!1/%!:,-(42-/%!82!I2!
C,+*! ./8/%!211/%!24=-24.,8/%!,!Z/4.X/4,@*! 1/!&$2! 12!+2-:(.(_!)/3-,-!924.,?,! =-24.2!,!








(4)248(/! 82! I2! C,+! -27-2%,-/4! ,! 1,%!:/4.,W,%! ,1-2828/-! 82! 1,! )($8,8! d! ,7$,-8,-/4!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
a"P!!]FHGF*!"JKPS!JJ;!f/)X,:32,$!X,3^,!+-2)28(8/!,!h,13,$8!)/:/!7/32-4,4.2!82!I2!C,+*!d!=(7$-_!24.-2!
1/%! =$7(.(9/%! =-,4)2%2%! &$2! +(8(2-/4! ,%(1/! 24! Z,4./! ]/:(47/! 24! 242-/! 82"`JM;! ]2%82! 1,! )/1/4(,!
2%+,W/1,*!2:3,-)_!-$:3/!,!l-,4)(,!+,-,!X$(-!82!1/%!X/--/-2%!82!Z,(4.O]/:(47$2;!!
a"N! BAA*!"J`MS!TJO`">!<B<qHk*!aQQ`S!"KQOaMa>!<B<qHk*!aQ""S!M`T*!MKM;!F4!2%.2!-2)(24.2!24%,d/!%/3-2!1/%!
%$)2%/%! 82! I2! C,+*! </+o(4! X,! 82=248(8/! &$2! 8()X/! 2+(%/8(/! X(%._-()/! 4/! %2W,1_! 21! (4()(/! 82! 1,!
-29/1$)(_4!2%)1,9,!+-/+(,:24.2!8()X,*!+2-/!%^! %(74(=()_!$4!+$4./!82! (4=12@(_4S!24!,821,4.2*!l-,4)(,!
./:_! )/4)(24)(,! 82! &$2! 823^,! ,+/%.,-! +/-! 1,! 1(32-.,8! $4(92-%,1! +,-,! )/4%27$(-! 21! ,+/d/! 82! 1/%!
-232182%*!%(!4/!&$2-^,!92-!2%=$:,-%2!%$%!+/%(3(1(8,82%!24!Z,(4.O]/:(47$2!=-24.2!,!1,%!,:3()(/42%!82!
F%+,W,!d!h-,4!b-2.,W,;!</-!/.-,!+,-.2*!</+o(4!X,!2%+2)(=(),8/!1/%!8(%.(4./%!%(74(=(),8/%!82!1,!1(32-.,8!
+,-,! 1/%!8(=2-24.2%! (:+1(),8/%!24! 1,!:,%,)-2!82!I2!C,+S!+,-,! 1/%!2%)1,9/%*!2-,!21!82-2)X/!,!82)(8(-!







%$!+-/:2%,!82! 1(32-.,8!$4(92-%,1!21!aJ!82!,7/%./!d!8(%+$%/! 1,! 1(32-,)(_4!82!./8/%! 1/%!
2%)1,9/%!82!1,!<-/9(4)(,!821!k/-.2!&$2!,+/d,%24!1,!),$%,!-2+$31(),4,!24!,821,4.2a"`;!I,!
4/928,8!82!%$!+-/+$2%.,!-2%+2)./!,! 1,!/=2-.,!2%+,W/1,!2%.-(3,3,!24!&$2!2%.,![1.(:,!





,).(.$8! 24),?,3,! 24! 1,%! -2=/-:,%! ?,)/3(4,%! +,-,! 28(=(),-! $4,! 4$29,! %/)(28,8! %/3-2!
+-2)2+./%!-29/1$)(/4,-(/%*!24.-2!1/%!&$2!82%.,),3,!1,!,3/1()(_4!82!)$,1&$(2-!=/-:,!82!
%2-9(8$:3-2!(48(9(8$,1a"J;!H4()(,1:24.2*!1,!C/4924)(_4!)24%$-_!,1!)/:(%,-(/!+/-!X,32-!
,).$,8/! %(4! ,7$,-8,-! ,! )/4/)2-! %$! 8().,:24*! %(4! 8$8,! )/4.-,-(/! ,1! 82)-2./! 82!
Z/4.X/4,@!+/-!%$!82%2/!82!+-2%2-9,-!21!#$'$A(RA%!)/1/4(,1;!k/!/3%.,4.2*!+-/4./!823(_!
,)2+.,-! 21! X2)X/! )/4%$:,8/! d! %,4)(/4,-! 1,! (4()(,.(9,! 82! Z/4.X/4,@! '( 8%#$*&"%&"*!
:28(,4.2!21!82)-2./!82!P!82!=23-2-/!82!"`JP;!!
I,%!,$./-(8,82%!8/:(4(),4,%!)/4/)(2-/4!1,!:28(8,!82!Z/4.X/4,@!8^,%!82%+$5%*!
:,4(=2%.,48/! %$!:(28/! ,! &$2! 21! 72-:24!82! 1,! 1(32-.,8!$4(92-%,1! %2! )/4.,7(,%2! ,! 1/%!
2%)1,9/%! 82! Z,4./! ]/:(47/! d! ,! 1/%! 427-/%! ,$@(1(,-2%! 82! C,-1/%! HG;! </-! 2%.2!:/.(9/*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
a"T!!hFhhEZ*! aQQaS! "a`>! <B<qHk*! aQ""S! M`T;! \:3/%! ,$./-2%! 82=(24824! &$2! +-2)(%,:24.2! 2%.,!
82%)/4=(,4V,!X,)(,!Z/4.X/4,@!8(%$,8(_!,!1/%!2%)1,9/%!82!%27$(-!-2%+,18e48/1/!82%+$5%!821!(4)248(/!
82!I2!C,+;!h277$%!(4)1$%/!+1,4.2,!&$2!+$8/!X,32-!%(8/!2%.2!:/.(9/!21!&$2!:/9(_!,!A/$%%,(4.!b-58,!,!
+2-:,42)2-!:/:24.e42,:24.2! ,1! %2-9()(/! 82! F%+,W,;!k/!/3%.,4.2*! %2! )/4.-,8()2*! +$2%./! &$2! 24!






X/%.(12%! ,! %$! )/:(%(_4! 24! 1,! )/1/4(,! +$2%./! &$2! -2)21,3,4! 82! %$%! (4.24)(/42%>! ZEf\AAF\E*! "JKJS!
JJ";! F4! %$! 24.-,8,! UZ/4.X/4,@Y! 821! -"2$"%,,'"&*( :"#$%&"RA*! 82! Z/3/$1*! 2%.2! ,$./-! %$%)-(3(_! 21!






.,)X,-/4! ,1! )/:(%,-(/! 82! U?$8^/*! X/:3-2! =2-/V! d! %(4! 2@2:+1/! 24! 21! :$48/! +/-! %$%!
,.-/)2%! +-/9(824)(,%YaaQ;! Z$! (4&$(4,! )/4.-,! Z/4.X/4,@! =$2! ,[4! :,d/-! +/-&$2! 2%.2!
[1.(:/! X,3^,! )(-)$1,8/! 1,! 4/.()(,! 82! 1,! ,3/1()(_4! 82! 1,! 2%)1,9(.$8! +/-! 21! .2--(./-(/!
8/:(4(),4/*!+/-!:28(/!82!9,-(/%!,724.2%!%2)-2./%*!,4.()(+e48/%2!,%^!,!1,%!:28(8,%!821!
7/3(2-4/! )/1/4(,1! 8/:(4(),4/! +,-,! (:+28(-! 1,! 8(=$%(_4! 82! 1,! 4/.()(,;! C/4! /3?2./! 82!
)/4.-,--2%.,-! 1/%! 2=2)./%! 82! ,&$211,! (4()(,.(9,*! #/,&$^4! h,-)^,! -24/9_! 1,! /=2-.,! 82!
1(32-.,8*! ,1/?,:(24./! d! .(2--,%! ,! 1/%! ),$8(11/%! 427-/%! &$2! ?$-,%24! 12,1.,8! %(4)2-,! ,!
C,-1/%! HG;! \82:e%*! ,89(-.(_! ,! Z/4.X/4,@! 82! &$2! %2! +-2),9(2%2! )/4.-,! 1/%! :(%:/%!
427-/%! &$2! X,3^,4! ,)2+.,8/! %$! /=2-.,*! +/-&$2! +/8^,4! 9(/1,-! %$! )/:+-/:(%/! )/4! 1,!
f2+[31(),!24!)$,1&$(2-!:/:24./!d!./:,-!1,%!,-:,%!)/4.-,!l-,4)(,aa";!A,1!,892-.24)(,!
824/.,3,! &$2! 21! 7/32-4,8/-! 82! Z,4./! ]/:(47/! 82%)/4=(,3,! 82! 1/%! 2@! 2%)1,9/%! 24!
7242-,1! d!82! 1/%!427-/%!,$@(1(,-2%!24!+,-.()$1,-*!+2%2!,!&$2!),%(! ./8/%!X,3^,4! ?$-,8/!
12,1.,8!,!C,-1/%! HG;!</-!211/*!h,-)^,!/-824_!&$2!%2!-28/31,%2! 1,!9(7(1,4)(,!%/3-2!2%./%!






1,! -29/1$)(_4! 2%)1,9,! 24! +-(:2-,! +2-%/4,! d! +/-&$2!:$)X/%! 427-/%! ,$@(1(,-2%! %2-^,4!
,4.(7$/%! 2%)1,9/%! %$d/%*! 82! :/8/! &$2! 2%.,3,4! 4,.$-,1:24.2! +-28(%+$2%./%! )/4.-,!
211/%;! Z(4! 2:3,-7/*! 4(! ,! 211/%! 4(! ,1! 7/3(2-4/! 8/:(4(),4/! 12%! =,1.,3,4! -,V/42%! +,-,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
aaQ! \hZ*!ZhE*! 1;!`"N"*!2;!""*!8;!Ma;! H4=/-:2!82! #/,&$^4!h,-)^,!,1! )/482!821!C,:+/!82!\1,472!%/3-2!21!
82)-2./! 82! 1(32-.,8! $4(92-%,1! 82! 1/%! 2%)1,9/%! 82! Z/4.X/4,@;! Z,4./!]/:(47/*! "a! 82! %2+.(2:3-2! 82!
"`JM;!!














+2-%/4,?2! 24! ,&$21! :/:24./S! +/-! $4,! +,-.2*! +$282! &$2! %2! 82?,%2! (4=1$(-!
.2:+/-,1:24.2!+/-!1,%!+-/:2%,%!82!1(32-.,8!$4(92-%,1!82!Z/4.X/4,@*!X,3(8,!)$24.,!82!
&$2! F%+,W,! X,3^,! /=-2)(8/! 1,! 1(32-.,8! %_1/! ,! 1/%! 7242-,12%! 427-/%>! +/-! /.-,*! %(! %2!
9,1/-,4! 1,%! :,4(/3-,%! /)$1.,%! 82! F%+,W,! +,-,! :(4,-! 1,%! =$2-V,%! 82! 1,! l-,4)(,!
-29/1$)(/4,-(,!82%82!824.-/*!+$282!&$2!21!2?2)$.(9/!8/:(4(),4/!X$3(2%2! (4%.(7,8/!,!
+,-.2! 82! 1/%! %/18,8/%! 82! #2,4Ol-,4m/(%! d! b(,%%/$! ,! ,+-/92)X,-! 21! )/4=1()./! 24.-2!
Z/4.X/4,@!d!h,13,$8!+,-,!(4.2-924(-!24!I2!C,+!d!&$2:,-!1,!)($8,8*!(4=-(47(248/!,%^!$4!
8,W/!:/-.,1!,!1,!f2+[31(),aaP;!!










82! 1,! C/4924)(_4! d! 8(/! )$24.,! 82! 211,%! +$4.$,1:24.2! ,! #/%5! GeV&$2V*! &$(24! 12!
,7-,82)(_! %$! %(4)2-(8,8!+2-/*! ,1!:(%:/! .(2:+/*! 12! ,89(-.(_!82!&$2!24.-2! 1/%!/=()(,12%!
31,4)/%!8/:(4(),4/%!)-2)^,!21!-2)21/!X,)(,!51!d!%$%!X/:3-2%;!<,-,!82:/%.-,-!%$!12,1.,8!
,!F%+,W,*!#2,4Ol-,4m/(%!%2!+/%.-_!11/-,48/!,4.2!21!9(),-(/!d!?$-_!)/4&$(%.,-!21!24)1,92!
=-/4.2-(V/! 82! #$,4,! j5482V! ,! %,47-2! d! =$27/;! \1! :(%:/! .(2:+/*! )/:(%(/4_! ,! %$%!










-2,1(8,8*! )/4! 2%.,! :28(8,! h,-)^,! %_1/! ,%+(-,3,! ,! )/4.24.,-! ,! 1/%! ,$@(1(,-2%!
.2:+/-,1:24.2! +,-,! &$2! +2-:,42)(2%24! ,1! %2-9()(/! 82! F%+,W,;! ]2! X2)X/*! %$%!
+-2?$()(/%! -,)(,12%! X,)(,! ,&$211/%! (48(9(8$/%! %2! +1,%:,-/4! 24! %$! (4=/-:2! 82! 1,!
24.-29(%.,!82%)-(.,*! 8/482!:,4(=2%._! %$! %/-+-2%,!+/-! 1,! 28$),)(_4! d! 1/%!:/8,12%!821!
427-/!b2-4,-8(4/aaT;!#2,4Ol-,4m/(%!=$2!(4),+,V!82!+242.-,-!1,%!92-8,82-,%!(4.24)(/42%!
82! 1,%! ,$./-(8,82%! 8/:(4(),4,%! 24./4)2%*! ,7-,82)(248/! 24),-2)(8,:24.2! ,! #/,&$^4!
h,-)^,! 1/%! $4(=/-:2%! 8,8/%! ,! 1/%! /=()(,12%! 82! %$%! .-/+,%*! &$2! (4.2-+-2._! )/:/! %$!
2&$(+,-,)(_4!)*(='2$%!)/4!21!2?5-)(./!)/1/4(,1!-27$1,-aa`;!!
I,%! /=2-.,%! 2@.-,4?2-,%! ,! 1/%! 427-/%! ,$@(1(,-2%! %2! %$)28(2-/4! 24! 1/%! :2%2%!
%(7$(24.2%;!<2%2!,!%$%! =-,),%/%! (4()(,12%*! 1/%! =-,4)2%2%!%(7$(2-/4! (4%(%.(248/!d!21!"J!82!
,7/%./!$4!/=()(,1!427-/!,1! %2-9()(/!82! 1,!C/4924)(_4*!<(2--/.*!2%)-(3(_!,! #2,4Ol-,4m/(%!
+,-,! )/4924)2-12! 82! &$2! 82%2-.,%2! 82! 1,%! =(1,%! 2%+,W/1,%! d! %2! 8(-(7(2%2! ,! I2! C,+*!
U8/482!4/!2@(%.2!31,4)/!,17$4/*!d!&$2!./8,!1,!724.2!82!)/1/-!1,!7/9(2-4,!d!2%.e!3,?/!82!
%$!8(-2))(_4YaaK;!<$2%./!&$2!+-292^,!#2,4Ol-,4m/(%!X,-^,!/^8/%!%/-8/%!,!%$!+-/+$2%.,*!
(4.24._! +-2%(/4,-12! ,89(-.(548/12! 82! &$2! %(! +2-:,42)^,! ,1! %2-9()(/! 82! F%+,W,*! %2-^,!
)$1+,312!82!$4!8/312!)-(:24S!2%.,-^,!)/:3,.(248/!,!%$%!+-/+(/%!X2-:,4/%!427-/%!d*!,1!
:(%:/!.(2:+/*!2%.,-^,!X,)(248/!1,!7$2--,!,!l-,4)(,*!21![4()/!+,^%!&$2!%2!X,3^,!2-(7(8/!
24! 82=24%/-! %(4)2-/! 82! 1/%! 2%)1,9/%! 82! Z,(4.O]/:(47$2;! C/:/! 24! 21! ),%/! ,4.2-(/-*!
#2,4Ol-,4m/(%!-2)X,V_!1,%!/=2-.,%!2!(4=/-:_!82!211,%!,!#/%5!GeV&$2V*!&$(24!,!%$!92V!1,%!
.-,%1,8_!,1!)/:,48,4.2!82!],?,3_4*!h,%+,-!82!C,%,%/1,;!I,!/.-,!4,)(_4!(4.2-2%,8,!24!
X,)2-%2! )/4! 1/%! %2-9()(/%!82! 1,%! .-/+,%! ,$@(1(,-2%!82!C,-1/%! HG! =$2!h-,4!b-2.,W,*! &$2!
.,:3(54! .24^,! (4.2-2%2%! 2%.-,.57()/%! 24! I,! F%+,W/1,;! C/4! 2%.2! =(4*! 12%! /=-2)(_! 1/%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!













j(24.-,%! %2! %$)28^,4! 1,%! (4.-(7,%! 2@.-,4?2-,%! 82%)-(.,%*! 1/%! 427-/%! ,$@(1(,-2%!
2:+-248(2-/4! %$%! +-(:2-,%! ),:+,W,%! 9()./-(/%,%! ,1! %2-9()(/! 82! C,-1/%! HG;! F1! +-(:2-!
X2)X/!82!,-:,%!-2%2W,312!=$2!1,!)/4&$(%.,!82!#$,4,!j5482V*!&$2!#2,4Ol-,4m/(%!X,3^,!
+-/:2.(8/!,--,%,-!+,-,!9247,-%2!82!Z/4.X/4,@;!A/$%%,(4.!b-58,!82%2:+2W_!$4!+,+21!
=$48,:24.,1! 24! ,&$211,! )/4&$(%.,*! +/-! 1,! &$2! :2-2)(_! 1/%! 21/7(/%! 821! 7/3(2-4/!
8/:(4(),4/! d! $4,! -2)/:+24%,! 82! PQQ! +2%/%aM";! A,:3(54! =$2! 21! +-/.,7/4(%.,! 82! 1,!




:e%! 82! )(4)$24.,! 242:(7/%;! A-,%! 2%./%! 2+(%/8(/%*! -2)(3(_! 1,! =21()(.,)(_4! +2-%/4,1! 821!
7/32-4,8/-! h,-)^,*! &$(24! 12! ,4(:_! ,! 82%X,)2-%2! 82! ./8/%! 1/%! 92)(4/%! =-,4)2%2%!
%/%+2)X/%/%! 82! )/4%+(-,-! ,! =,9/-! 82! 1,! f2+[31(),aMM;! I/%! 427-/%! ,$@(1(,-2%! .,:3(54!
+-/3,-/4! %$! 9,1/-! 24! 1,! 82=24%,! 82! ,17$4,%! +1,V,%! 8/:(4(),4,%! =-/4.2-(V,%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
aaJ! C(.;!24!GHCABfH\!B#F]\*!aQQNS!PKOPJ;!
aMQ! hFhhEZ*! "JKaS! "K"O"Ka;! Z/3-2! 1/%! X/:3-2%!82! #2,4Ol-,4m/(%! d! b(,%%/$! ),$.(9,8/%!+/-! 1,%! /=2-.,%!
3-(.e4(),%>! GHCABfH\! B#F]\*! aQQNS! PJ;! F1! X(%./-(,8/-! )$3,4/! 82=(2482! &$2! #2,4Ol-,4m/(%*! 12?/%! 82!
+2-:,42)2-!%(2:+-2!=(21!,!F%+,W,*!?$7_!)/4!1/%!(4.2-2%2%!=-,4)2%2%*!2%+,W/12%!2!(4712%2%!24!3242=()(/!
+-/+(/*! +,-,! &$28,-%2! ,1! %2-9()(/! 82! 1,! +/.24)(,! &$2! 12! /=-2)(2%2! )/48()(/42%!:e%! 924.,?/%,%;! Z(4!
2:3,-7/*! %$!+-/=2%(_4!82! 12,1.,8!,!C,-1/%! HG*! %$!,4%(,!82!82%:24.(-! 1,%!,)$%,)(/42%! =-,4)2%,%!d!21!
,--/?/! 82:/%.-,8/! 24! ),:+,W,%! +/%.2-(/-2%! ,1! %2-9()(/! 82! F%+,W,*! ,4(:,4! ,! 82%),-.,-! 2%.,!
+/%(3(1(8,8;!!
aM"! \hZ*!ZhE*! 1;!`"NK*!2;!MK*!8;!"M`;! H4=/-:2!82!#/,&$^4!h,-)^,!%/3-2! 1,%!)/4&$(%.,%!82!#$,4,!j5482V*!
]/48_4!d!<2.(.!b/(%!+/-!1/%!427-/%!,$@(1(,-2%;!Z,4./!]/:(47/*!aa!82!?$1(/!82!"`JM;!
aMa! \f]BEHk*!9/1;!HH*!"KNMS!MaKOMaJ;!!






(4%.-$))(_4! 82! #/,&$^4! h,-)^,! ,! A/$%%,(4.! b-58,*! 8/482! 21! 7/32-4,8/-! X,31,3,! 82! 1/%! =-,4)2%2%!
-2+$31(),4/%! &$2! X,3(.,3,4! 1,%! +1,V,%! )/4&$(%.,8,%*! ,d$8,! ,! )/--/3/-,-! 1,! .2/-^,! 82! &$2! F%+,W,!
X,3^,! 24.-27,8/! ,! 1/%! +,-.(8,-(/%! 82! 1,! -29/1$)(_4! =-,4)2%,! ,! 1/%! 427-/%! -232182%! +,-,! &$2! 1/%!
:,%,)-,%24;!
! ! "QP!
(:+/-.,4.2%*! )/:/! Z,4!j(7$21*! &$2! X,3^,! %(8/! ,.,),8/!+/-! 1/%! -2+$31(),4/%! 21! a! 82!
,7/%./!82!"`JM;!Z$!2@(7$,!7$,-4()(_4*!,$@(1(,8,!+/-! 1,%! .-/+,%!82! 1/%!/=()(,12%!427-/%!
b,+.(%.,!h,9,-!d!F1d*!-2%(%.(_!)/4!,X^4)/!d!/31(7_!,!1/%!=-,4)2%2%!,!129,4.,-!21!%(.(/aMP;!F1!
,%28(/! =-,4)5%! ,!h-,48!b/$),4! %2! +-/8$?/! 24! )(-)$4%.,4)(,%! %(:(1,-2%*! +2-/! $4,! 92V!
:e%! 1,%! .-/+,%! 2%+,W/1,%! ,$@(1(,8,%! +/-! 21! 7242-,1! b-58,*! (4=2-(/-2%! /-(7(4,1:24.2*!
(4=-(47(2-/4! ,1! 242:(7/! TQ! 3,?,%! d! ),+.$-,-/4! /)X/! +-(%(/42-/%*! 82! 1/%! )$,12%! .-2%!
=$2-/4!82),+(.,8/%aMN;!
<2%2! ,! 1,%! X,V,W,%! 82%)-(.,%*! 1,%! .-/+,%! 427-,%! %(7$(2-/4! %$%)(.,48/!
%24.(:(24./%!)/4.-,8()./-(/%!24.-2! 1,%!,$./-(8,82%!82!Z,4./!]/:(47/;!</-!$4,!+,-.2*!





)/1/4(,12%! -27$1,-2%! )/3-,%24!+-/.,7/4(%:/!24! 1,%! /+2-,)(/42%!:(1(.,-2%;! \4.2! ./8/*!
.2:^,4!&$2!1/%!2@!2%)1,9/%!,+-/92)X,%24!%$!=$2-V,!+,-,!9/192-%2!)/4.-,!1/%!31,4)/%*!/!
&$2! %2! 427,%24! ,! %/+/-.,-! 21! +2%/! 82! 1,! 7$2--,! %(4! 1,%! 823(8,%! )/:+24%,)(/42%! d!
82%2-.,%24!82!1,%!=(1,%!2%+,W/1,%*!&$2!&$28,-^,4!.2--(312:24.2!823(1(.,8,%;!Z(!%2!.(242!
24! )$24.,! &$2! d,! X,3^,4! 82%2-.,8/! 82! 1,! )/1/4(,! =-,4)2%,! d! X,3^,4! ,+/%.,8/! +/-!
F%+,W,*!%2!1127,!,!1,!)/4)1$%(_4!82!&$2!-,V/42%!4/!12%!=,1.,3,4!+,-,!82%)/4=(,-!82!211/%;!
F4!:28(/!82!.,4.,!82%)/4=(,4V,*!,17$4/%!:(2:3-/%!821!7/3(2-4/!d!/.-,%!,$./-(8,82%!


















,).(.$8! X,3^,! %(8/! 2%+2)(,1:24.2! +2-?$8()(,1! +,-,! F%+,W,! +/-&$2! 12! X,3^,! 1129,8/! ,!
82%,+-/92)X,-! $4,! /),%(_4! [4(),! +,-,! -2%.,$-,-! %$! %/32-,4^,! 24! 21! /2%.2! 82! 1,! (%1,;!
\82:e%*! X,3^,! 82?,8/! 9^,! 1(3-2! ,! h-,4! b-2.,W,! +,-,! /)$+,-! 1,%! +1,V,%! =-,4)2%,%!
82%.-$(8,%! /! -248(8,%>! ,%^! /)$--(_! +/-! 2?2:+1/! 24!jÇ12! 82! Z,(4.! k()/1,%aMK;! ]2! 2%.,!
=/-:,*!+-/4./!1,%!+2/-2%!+-29(%(/42%!82!1,%!,$./-(8,82%!8/:(4(),4,%!%2!)/4=(-:,-/4!d!
h-,4! b-2.,W,! 1127_! ,! )/4.-/1,-! 21! )(4.$-_4! =/-:,8/! +/-! Z,(4.! j,-)*! #5-5:(2! d! 1,!
h-,48Ä\4%2*!U11,92!82!./8,!1,!\:5-(),!%2+.24.-(/4,1YaMJ;!\%^!+$2%*!1/%!427-/%!,$@(1(,-2%!







]2%82! 1/%! +-(:2-/%! 8^,%! 82! 1,! -29/1$)(_4! 2%)1,9,*! X,3^,! 2@(%.(8/! $4,! =$2-.2!
.24%(_4!24.-2!#2,4Ol-,4m/(%!d!b(,%%/$*!&$2!(4()(,1:24.2!X,3^,4!8(%)$.(8/!+/-!21!-,47/!
:(1(.,-! &$2! b(,%%/$! +-2.248^,! ,%$:(-;! A-,%! 1,! +-(%(_4! d! 2?2)$)(_4! 82! #2,44/.*! 1,%!
8(=2-24)(,%! 24.-2! 1/%! ),$8(11/%! -232182%! %2! X,3^,4! ,+,7,8/! .2:+/-,1:24.2*! +2-/! 1,!
.24%(_4!-2%$-7(_!,!-,^V!82!$4,!),-.,!249(,8,!+/-!b(,%%/$!,!h,-)^,!24!?$1(/!82!"`JM;!F4!
211,*!2%.2!7242-,1!,)$%,3,!,!#2,4Ol-,4m/(%!82!427/)(,-!)/4! 1,!f2+[31(),*!)/4!21! =(4!82!




aM`! \hH*! F*! 1;! ""b*! 2;! JK;! 8;! ";! F1! ,-V/3(%+/! 82! Z,4./! ]/:(47/! (4=/-:_! ,1! 8$&$2! 82! 1,! \1)$8(,! 82! 1,!











)/4%+(-,8/!d! ,.24.,8/! )/4.-,!51*! 1/!&$2! %(74(=(),3,! 1,! -23218^,!:,4(=(2%.,!82!b(,%%/$!
)/4.-,!#2,4Ol-,4m/(%*!,!%$!92V!%$3/-8(4,8/!,!1,!,$./-(8,8!82!Z,%%/;!F%.2![1.(:/!%,3^,!
&$2!%(2:+-2!X,3^,4!2@(%.(8/! .24%(/42%!24.-2!,:3/%!),$8(11/%*!&$2!X,%.,!24./4)2%!%2!
X,3^,4! -2%$21./! -e+(8,:24.2! +/-&$2! b(,%%/$! +-/=2%,3,! ,! %$! 7242-,1! U&$,48/! 4/!
-2%+2./*! ,! 1/! :24/%! .2:/-! 82! %$! 3-,3$-,YaPa;! Z(4! 2:3,-7/*! 24! ,&$21! :/:24./! 21!
24=-24.,:(24./! =$2! :e%! %2-(/*! ,! 1/! &$2! +-/3,312:24.2! )/4.-(3$d_! 1,! X,3(1(8,8! 821!
7/3(2-4/!2%+,W/1;!]2!X2)X/*!G()./-(,!B?28,!X,!%/%.24(8/!&$2*!+2%2!,!&$2!21!7/3(2-4/!
)/1/4(,1! .2:^,! 1,%! )/4%2)$24)(,%! 82! 2%.,! -(9,1(8,8*! 1,%! ,+-/92)X_! X,%.,! )(2-./! +$4./!
+,-,!:,4.242-! ,! ,:3/%! ),$8(11/%!8(9(8(8/%! d! %$3/-8(4,8/%! ,! 1,!C/-/4,!2%+,W/1,;! Z$!
+1,4.2,:(24./!2%!92-/%^:(1*!+/-&$2!%27$-,:24.2!1/%!7/3(2-4/%!2%+,W/1!d!8/:(4(),4/!!




8(%+/42! 82! 1,! %27$48,! %2-(2! 82! ),-.,%! 82! #2,4Ol-,4m/(%;! I,! ./:,! 82! A,442-(2! 24! 21!
92-,4/!82!"`JM!X,3^,!%(8/!+/%(312!7-,)(,%!,! 1,!)/1,3/-,)(_4!82!b,43d!d!j,),d,*!8/%!
%$3/-8(4,8/%! 82! #2,4Ol-,4m/(%! &$2! X,3^,4! 1(82-,8/! ,! 1,%! .-/+,%! 427-,%;!
H4:28(,.,:24.2! 82%+$5%! 21! :,-(%),1! 427-/! j()X,$8*! ,724.2! 82! b(,%%/$*! X,3^,!
-2)-(:(4,8/!,!b,43d!&$2!X$3(2%2!,).$,8/!%(4!%$!,$./-(V,)(_4;!F%.2![1.(:/!12!-2%+/48(_!
&$2! %$! +2-:(%/! 2-,! (442)2%,-(/! +/-&$2! 1,! /-824! X,3^,! +-/)28(8/! 82! #2,4Ol-,4m/(%*!
7242-,1!24!?2=2!82!./8/%!1/%!427-/%!,$@(1(,-2%;!F4!-2+-2%,1(,*!j()X,$8!,--23,._!,!b,43d!








.-/+,%! 82!j()X,$8! 12! %,1(2-/4! ,1! +,%/! d! ,3-(2-/4! =$27/;! #2,4Ol-,4m/(%! .2:^,! &$2! 1,!
2%)(%(_4! 82! +,-.2! %$%! .-/+,%! %2! 823(2%2! ,! &$2! %2! X$3(2%24! 82?,8/! ),$.(9,-! +/-! 1,%!
/=2-.,%!82!1(32-.,8!$4(92-%,1!82!1,!C/4924)(_4;!H4)1$%/!,=(-:_!&$2!X,3^,!(4.2-)2+.,8/!
,17$4,%! ),-.,%! )-$V,8,%! 24.-2! Z/4.X/4,@*! b(,%%/$! d! A/$%%,(4.! b-58,! &$2! +,-2)^,4!
82:/%.-,-1/aPM;!!!
k/!/3%.,4.2*!./8/!(48(),!&$2!8()X,!,)$%,)(_4!)/4.-,!b(,%%/$!4/!-2%+/48^,!,!1,!
-2,1(8,8*! %(4/!,1! 82%2/!82! #2,4Ol-,4m/(%!82!82%+-2%.(7(,-! ,1! 7242-,1! ,4.2! 1/%!/=()(,12%!
8/:(4(),4/%! +,-,! +28(-! %$! 827-,8,)(_4! d! %$! 24),-)21,:(24./;! C(2-.,:24.2*! b(,%%/$!
X,3^,! -2)(3(8/! /=2-.,%! 82! 1,! f2+[31(),*! )$d/! ./4/! X,3^,! %(8/! (854.()/! ,1! 82! 1/%!
/=-2)(:(24./%! +-29(/%! -2:(.(8/%! ,! #2,4Ol-,4m/(%;! I/%! ,724.2%! 82! 1,! C/4924)(_4! 12!
8(?2-/4!&$2! ?,:e%! %2-^,! 1(3-2!:(24.-,%! %(-9(2%2! ,! C,-1/%! HG*! +$2%./!&$2! 1,! %$:(%(_4! ,!
)$,1&$(2-!:/4,-),! 2-,! $4,! =/-:,! 82! 2%)1,9(.$8*!:(24.-,%! &$2! 1,! f2+[31(),! =-,4)2%,!
24),-4,3,! 1,! 1(32-.,8;! \%(:(%:/! 12! +-/:2.(2-/4! -2%+2.,-! %$! -,47/!:(1(.,-aPP;! <2%2! ,!
./8/*!b(,%%/$!82%/d_!.,12%!/=2-.,%!d!)24%$-_!,!1/%!=$4)(/4,-(/%!82!1,!C/4924)(_4!+/-!%$!
)(4(%:/*! +$2%./! &$2! +-/:2.^,4! 1,! 1(32-.,8! $4(92-%,1*! +2-/! ,1! :(%:/! .(2:+/!
=/:24.,3,4! 1,! .-,.,! 427-2-,! d! 1,! 2%)1,9(.$8! 24! 1,%! \4.(11,%! =-,4)2%,%*! &$2! 82%2,3,4!
:,4.242-!,1!:,-724!82! 1/%!,9,4)2%! -29/1$)(/4,-(/%!82! 1,!:2.-_+/1(;!b(,%%/$!%/%.$9/!
&$2*!=-24.2!,! 1,!,:3(7É28,8!821!7/3(2-4/!=-,4)5%*!F%+,W,!%(2:+-2!X,3^,!%(8/!%(4)2-,!
)/4! 1/%!427-/%!,$@(1(,-2%*!+/-&$2!X,3^,!)$:+1(8/!%$!+-/:2%,!82!)/4)282-! 1,! 1(32-.,8!
$4(92-%,1! %_1/! ,! 1/%! /=()(,12%aPN;! \! -,^V! 82! 2%./%! ,)/4.2)(:(24./%*! C,-1/%! HG! 21/7(_! ,!
b(,%%/$!+/-!%$! 12,1.,8!d!21!7/3(2-4/!8/:(4(),4/! (4.24._!=,9/-2)2-!%$!,)2-),:(24./!,!






aPP! \hZ*! ZhE*! 1;! `"NJ*! 2;! "a*! 8;! PN;! A-,8$))(_4! 82! 1,! /=2-.,! 82!j24-d!j,(-2! ,! b(,%%/$;! I2! C,+*! J! 82!
%2+.(2:3-2!82!"`JM;!!
aPN! C(.;!24!GHCABfH\!B#F]\*!aQQNS!PJONQ;!!





C/4924)(_4;! \! 1,! 1,-7,*! 21! 2+(%/8(/! .$9/! $4! 82%241,)2! =,.,1*! d,! &$2! 1/%! =-,4)2%2%!
,+-/92)X,-/4!21!82%)/4)(2-./!d! 1,!8(9(%(_4! (4.2-4,!82! 1/%!,$@(1(,-2%!82!C,-1/%! HG!+,-,!
-2)/4&$(%.,-!21!=$2-.2!82!A,442-(2!,!=(4,12%!82!%2+.(2:3-2!82!"`JMaP`;!F4./4)2%*!#2,4O









/.-/%! :(2:3-/%! 82! %$! 2%.,8/! :,d/-! )/:/! b2-4,-8(4*! b24?,:(4! d! U21! 9,1(24.2! d!
X/4-,8/!A/$%%,(4.YaPJ;!\&$211,!%(:+12!-2)/:248,)(_4!82:/%.-,3,! 1,!3$24,!9/1$4.,8!
82!h,-)^,*!+2-/!,1!:(%:/!.(2:+/!29(824)(,3,!%$!82%)/4/)(:(24./!82!1,!-2,1(8,8!82!1,%!
.-/+,%!427-,%! ,$@(1(,-2%*! d,! &$2! #2,4Ol-,4m/(%! 4/!+/8^,! )/4%$1.,-! 4(! ,! b24?,:(4!4(! ,!




d! #2,4Ol-,4m/(%! +/-! :28(,)(_4! 821! )/:,48,4.2! 82! Z,4! f,=,21*! 21! 3-(7,8(2-! j,.^,%!
\-:/4,;! n%.2! )/4=(,3,! 24! &$2! ),8,! $4/! 82! 211/%! -24$4)(,%2! ,! +,-.2! 82! %$%!
+-2.24%(/42%*! )/4! 21! =(4! 82! &$2! 21! ,)$2-8/! =$2%2!:e%! =e)(1;! A,:3(54! +,-,! =,)(1(.,-! 21!













%$!,$./-(8,8;!\4.2!2%.,!+2-%+2).(9,*! #2,4Ol-,4m/(%!82%2)X_! %$%! -2.()24)(,%! (4()(,12%! d!
,)$8(_!,! 1,!24.-29(%.,*!)/4)2-.,8,!24!]/48/4aN";!]$-,4.2!1,!-2$4(_4!&$28_!)1,-/!&$2!
%$! 24=-24.,:(24./! )/4! b(,%%/$! %2! X,3^,! 823(8/! ,! 1,%! (4.-(7,%! 82! %$%! -2%+2).(9/%!
)/4%2?2-/%*!)/4)-2.,:24.2!82!A/$%%,(4.!b-58,;!A-,%!$4,!)/:+12?,!427/)(,)(_4*!#2,4O
l-,4m/(%!d!b(,%%/$!+$%(2-/4!.5-:(4/!,!%$%!8(=2-24)(,%*!d!2%.2![1.(:/!%2!)/:+-/:2.(_!,!
+-(/-(V,-! 1/%! (4.2-2%2%! 2%+,W/12%! 24! 21! h$,-()/! %/3-2! %$%! ,:3()(/42%! +2-%/4,12%;! \%^!
+$2%*!21!+1,4!82!)/4)(1(,)(_4!82!\-:/4,!X,3^,!%(8/!./8/!$4!5@(./*!)/:/!-2)/4/)(_!21!
+-/+(/! #2,4Ol-,4m/(%! 24! %$! ),-.,! 82! "`! 82! 4/9(2:3-2! ,! #/%5! GeV&$2VS! Uk/$%! ,9/4%!
24=(4!:(%!=(4!,!./$.2%!12%!8(%)$%%(/4%!2.!.2-:(45!12!)/4)/-8,.!+,-!:,!3/442!:,44(6-2!
8Ä,7(-! 2.! ?2! %/X$,(.! 82! ./$.! :/4! )/2$-! &$Ä(1! %/(.! 5.2-421*! +/$-! &$2! 4/$%! +$(%%(/4%!
,9,4)2-!4/%!)/4&$Ñ.2%YaNa;!
I,! -2)/4)(1(,)(_4! 24.-2! ,:3/%! 7242-,12%! 8(/! )/:/! -2%$1.,8/! 4$29,%! 9()./-(,%!
+,-,! 21! 2?5-)(./! 8/:(4(),4/*! 24.-2! 1,%! &$2! 82%.,)_! 1,! )/4&$(%.,! 82! </-.! j,-7/.! ,!
=(4,12%! 82! =23-2-/! 82! "`JP;! I/%! 427-/%! ,$@(1(,-2%! X,3^,4! /)$+,8/! ,&$211,! +1,V,! ,!
)/:(24V/%!82!"`JPaNM*! +2-/!+/)/!82%+$5%!$4!,4.(7$/! %$3/-8(4,8/!82! #2,4Ol-,4m/(%*!
<2.(.!AX/:,%*!&$2!%2!X,3^,!82?,8/!%28$)(-!+/-! 1,%!/=2-.,%!82! 1,!C/4924)(_4*! 1,!X,3^,!
-2)/4&$(%.,8/! d! X,3^,! :,%,)-,8/! .,4./! ,! %$%! X,3(.,4.2%! )/:/! ,! 1,! 7$,-4()(_4!
2%+,W/1,;! E4! =$7(.(9/! +$8/! (4=/-:,-! 82! 1/%! ,)/4.2)(:(24./%! ,! 1,%! ,$./-(8,82%!
2%+,W/1,%*! &$(242%! ,! %$! 92V! +(8(2-/4! ,d$8,! ,! #2,4Ol-,4m/(%! +,-,! -2)/4&$(%.,-! ,&$21!
24)1,92;! C$,48/! 21! 7242-,1! 24! ?2=2! )/4/)(_! 1,! .-,()(_4! d! 21! )-(:24! 82! <2.(.! AX/:,%*!
U/=-2)(_!:/4.,-!,!),3,11/*!%$72.,-!,!./8/%!1/%!-232182%*!d!+/42-!,!%$%!+(2%!1,%!),32V,%!














<,-,! +-2:(,-! 5%./%! d! /.-/%! %2-9()(/%! 82! 1/%! 427-/%! ,$@(1(,-2%*! 21! 7/3(2-4/!
2%+,W/1!,8/+._!9,-(,%!:28(8,%*!)/:/!21!-2)/4/)(:(24./!82!1/%!7-,8/%!:(1(.,-2%!82!1/%!
/=()(,12%! d! 1,! )/4)2%(_4! 82! ,17$4/%! ,%)24%/%! ,! 1/%! 7242-,12%! :e%! 82%.,),8/%aNN;! Z(4!
2:3,-7/*! )/:/! /)$--(_! )/4! 1/%! $4(=/-:2%! 24.-27,8/%! ,! 1/%! )/:(%(/4,8/%! 82! #2,4O
l-,4m/(%!+/-!#/,&$^4!h,-)^,*!%2!.-,.,3,!82!%/1$)(/42%!82!)/:+-/:(%/*!%(4!=$2-V,!127,1*!
+,-,! )/4.24.,-! ,! ,&$211,%! .-/+,%! d! )/4%2-9,-1,%! :(24.-,%! =$2%24! [.(12%! ,! F%+,W,;!
C/4=/-:2!+,%_!21!.(2:+/!d! 1/%!X/:3-2%!82!#2,4Ol-,4m/(%!d!b(,%%/$!%2!82%.,),-/4!24!
4$29,%! -2=-(27,%*! 21! 7/3(2-4/! 2%+,W/1! %(4.(_! 1,! 42)2%(8,8! 82! /=-2)2-12%! :,d/-2%!
)/:+24%,)(/42%;!\%^*!21!`!82!242-/!82!"`JP!21!-2d!)/4)28(_!,!#2,4Ol-,4m/(%*!b(,%%/$!2!
gd,)(4.X2!%248,%!:28,11,%!82!/-/*!/./-7,48/!8/)2!:28,11,%!82!+1,.,!,! 1/%!%27$48/%!
/=()(,12%! :e%! %/3-2%,1(24.2%>! :$2-./! gd,)(4.X2! -2+24.(4,:24.2*! %$! :28,11,! +,%_! ,!
:,4/%!82!A/$%%,(4.!b-58,aNT;!I,!)2-2:/4(,!82!(:+/%()(_4!%2!92-(=()_!21!J!82!:,-V/!24!
b,d,?e!24!$4!,)./!+[31()/*!/=()(,8/!+/-!21!+-/+(/!#/,&$^4!h,-)^,*!24!+-2%24)(,!82!./8/%!
1/%! 427-/%! ,$@(1(,-2%aN`;! A2_-(),:24.2*! ,&$21! -2)/4/)(:(24./! 82! 1,! :2.-_+/1(!
)$1:(4,3,! 1,! .-,d2)./-(,! ,%)24824.2! 82! #2,4Ol-,4m/(%! ,1! %2-9()(/! 82! F%+,W,*! +2-/! 1,!
+/1^.(),!821!7/3(2-4/!2%+,W/1!X,)(,!5%.2!d!/.-/%!7242-,12%!427-/%!=$2!,:3(7$,!+/-&$2!
%2! 82%)/4/)2! 1,! 4,.$-,12V,! 2@,).,! 82! 1,%!:28,11,%! /./-7,8,%*! 82)/-,8,%! )/4! 21! -2,1!
3$%./! 82! C,-1/%! HG;! <$2%./! &$2! 4/! 2@(%.^,! 4(47$4,! )/482)/-,)(_4! /=()(,1! 82! 2%.,%!
),-,).2-^%.(),%*!%2!+$282!,=(-:,-!&$2!1,!C/-/4,!2%+,W/1,!1,%!U(4924._Y!+,-,!)/4.24.,-!,!
1/%! 427-/%! ,$@(1(,-2%;! \1! :(%:/! .(2:+/*! )-2_! 1/%! :2),4(%:/%! 42)2%,-(/%! +,-,!
%$+-(:(-1,%! d! 427,-! )$,1&$(2-! 9^4)$1/! )/4! 211/%! %(! )/:2.^,4! )$,1&$(2-! .-/+21^,! 24! 21!
=$.$-/;!</-!.,4./*!1,!8(74(8,8!:(1(.,-!-2)/4/)(8,!82%82!j,8-(8!,!#2,4Ol-,4m/(%*!b(,%%/$!











Z(!21! )/4=1()./!24.-2! #2,4Ol-,4m/(%!d!b(,%%/$!%2!X,3^,! -2%$21./! =,9/-,312:24.2!
+,-,! F%+,W,*! 1,! .24%(_4! 24.-2! b(,%%/$! d! A/$%%,(4.! b-58,! .$9/! $4! 82%241,)2!




1,! C/4924)(_4! X,3^,! )24%$-,8/! 1,! :28(8,! 82! Z/4.X/4,@! +/-&$2! 21! )/:(%,-(/! X,3^,!
,).$,8/! %(4! )/4%$1.,-! ,! %$! :2.-_+/1(;! k/! /3%.,4.2*! 21! 823,.2! ! %/3-2! 21! ]2)-2./! %2!
82%,--/11_!'(8%#$*&"%&"!24!<,-^%!24!+124/!,$72!821!7/3(2-4/!?,)/3(4/*!)/4!21!,+/d/!82!
.-2%! )/:(%(/4,8/%! 82! Z,(4.O]/:(47$2! -2:(.(8/%! +/-! Z/4.X/4,@S! $4! 427-/! 1(3-2*! $4!
:$1,./! d! $4! 31,4)/aNK;! I/%! )/:(%(/4,8/%! X()(2-/4! 92-! ,1! 2?2)$.(9/! =-,4)5%! &$2*! %(! 1,!
+-/+$2%.,! 82! Z/4.X/4,@! +-/%+2-,3,*! 1/%! 2%)1,9/%! -232182%! 82! Z,(4.O]/:(47$2! %2!
%$:,-^,4! ,! 1,! ),$%,! -2+$31(),4,! d! 1,! -2=/-V,-^,4! =-24.2! ,! 1,%! +-2.24%(/42%! 82! h-,4!




l-,4m/(%!d!b(,%%/$!82%2,3,4!-2%2-9,-%2! 1,! 1(32-.,8!)/4)28(8,!+/-! 1,!C/-/4,!2%+,W/1,!
+,-,!211/%!:(%:/%!d!21!-2%./!82!7242-,12%!427-/%aTQ;!Z(4!8$8,*!21!X(%./-(,8/-!3-(.e4()/!
%2! 3,%_! 24! 9,-(/%! .2%.(:/4(/%! )/4.2:+/-e42/%! 82! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2*!
)/:/! 1/%! (4=/-:2%! 82! 1/%! )/:(%(/4,8/%! 2%.,8/$4(824%2%! 24! I2! C,+*! &$2! X,3^,4!
:,4(=2%.,8/!&$2!#2,4Ol-,4m/(%! ?$V7,3,!$._+(),! 1,!+-2.24%(_4!82! 1(32-.,8!$4(92-%,1aT";!
Z(4! 2:3,-7/*! :28(,4.2! 2%.,! (4.2-+-2.,)(_4! f/3(4! b1,)o3$-4! (4)$--(_! 24! $4! 2--/-!
=$48,:24.,1*! +$2%./! &$2! 82?_! 82! 1,8/! 1,! ,:3()(_4! 82! A/$%%,(4.! b-58,*! &$2! =$2! 24!
-2,1(8,8!%$!+-(4)(+,1!:_9(1!+,-,!),:3(,-!82!3,48/!24!1,!+-(:,92-,!82!"`JP;!b1,)o3$-4!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!







+,%_! +/-! ,1./! &$2*! 24! 9,-(,%! 82)1,-,)(/42%! (4:28(,.,:24.2! +/%.2-(/-2%! ,1! 2%.,11(8/!
-29/1$)(/4,-(/!82!,7/%./!82!"`J"*!A/$%%,(4.!b-58,!%2!X,3^,!:,4(=2%.,8/!,!=,9/-!82!1,!
1(32-.,8!2@)1$%(9,!,1! (7$,1!&$2!#2,4Ol-,4m/(%!d!b(,%%/$;!C/:/!211/%*!=/-:,3,!+,-.2!821!
7-$+/! 82! 2%)1,9/%! 82! 51(.2! =,9/-2)(8/%! +/-! %$%! ,:/%! ,4.2%! 82! 1,! -29/1$)(_4*! &$2!
82%2,3,4! :/4/+/1(V,-! 1/%! 1/7-/%! 82! 1,! (4%$--2))(_4aTa;! F1! [4()/! 82%2/! 82! 1/%! .-2%!
7242-,12%!2-,!+-/:/)(/4,-!,1!%2-9()(/!82!C,-1/%! HG*!d!)/4)-2.,:24.2!A/$%%,(4.!b-58,!
,4%(,3,!)/492-.(-%2!24!7242-,1!24! ?2=2!82! 1/%!427-/%! -232182%;!k/!/3%.,4.2*! .24^,!$4!
/3%.e)$1/! =$48,:24.,1! 24! %$! ),:(4/S! #2,4Ol-,4m/(%*! )$d,! ,$./-(8,8! 2-,! (48(%)$.(8,!
24.-2! 1/%!427-/%!,$@(1(,-2%!,1! %2-9()(/!82!F%+,W,*!&$28,48/!,82:e%! -2=/-V,8,! .-,%! 1,!
-2%/1$)(_4!82!%$!)/4=1()./!)/4!b(,%%/$!24!21!/./W/!82!"`JM!aTM;!!
<,-,! )/1:,-! %$! ,:3()(_4*! A/$%%,(4.! b-58,! )/4)(3(_! $4,! )/:+12?,! 2%.-,.27(,*!





b(,%%/$*! &$2! :,4.$9/! 24! 9(1/! ,! 1/%! ,$@(1(,-2%! 82! C,-1/%! HG! d! ,1! 2?5-)(./! )/1/4(,1!
8/:(4(),4/! 24! 21! 92-,4/! d! 21! /./W/! 82! "`JM;! <$2%./! &$2! A/$%%,(4.! b-58,! 2%.,3,! ,1!
%2-9()(/!82!b(,%%/$*!X,3-^,!(4)(.,8/!,!2%.2![1.(:/!,!,)$%,-!,!#2,4Ol-,4m/(%!82!427/)(,-!





]2!X2)X/*! #2,4Ol-,4m/(%! =$2!.,4!)/4%)(24.2!82! 1,!-2%+/4%,3(1(8,8!82!A/$%%,(4.!b-58,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
aTa! ZCf\C*! #q! y! gfC*! );! ";! C,-.,! 82! I/$(%O<(2--2! ]$=,d*! -2+-2%24.,4.2! 821! +$231/! 82! 1,! 8(+$.,)(_4! 82!
Z,(4.O]/:(47$2! 24! 21! +,-1,:24./*! ,1! )($8,8,4/! A/$%%,(4.! I/$92-.$-2*! 7242-,1! 82! 3-(7,8,! 82! 1,%!
,-:,%! 82! 1,! f2+[31(),! =-,4)2%,;! L"`JPR;! F4! 211,*! 21! 8(+$.,8/! d! 21! 7242-,1! 427-/! -2)/4/)24! 1,!








,:3/%! 24! 4/9(2:3-2! 82! "`JM*! /-824_! &$2! %2! ,--2%.,%2! ,1! 7242-,1! 8/)./-! d! %2! 12!
,+1(),%24! 8$-,%! %,4)(/42%! 8(%)(+1(4,-(,%*! +,-,! 29(.,-! &$2! +-/9/),%2! 4$29,%! .24%(/42%!
24!21!=$.$-/aTP;!!
l-,),%,8/!%$!+1,4!+,-,!24=-24.,-!,!#2,4Ol-,4m/(%!)/4!b(,%%/$*!A/$%%,(4.!b-58,!
./:_! )/4)(24)(,! 82! &$2! 1,! %/:3-,! 82! ,:3/%! /=()(,12%! 2-,! 82:,%(,8/! ,1,-7,8,! d! 12!
(:+28(-^,!,1),4V,-!21!:,48/! %$+-2:/!82! 1,%! .-/+,%!,$@(1(,-2%!82!C,-1/%! HG;!\%^!+$2%*!
82)(8(_!82%2-.,-!X,)(,!1,%!=(1,%!=-,4)2%,%*!,4(:,8/!+/-&$2!l-,4)(,!X,3^,!+-/:2.(8/!&$2!





1,! 1(32-.,8! 82! ./8/%! 1/%! 2%)1,9/%! &$2! %(-9(2%24! ,! l-,4)(,*! ! +,-,! ),:3(,-! 82! 3,48/! d!
+-2%24.,-%2!)/:/!21![4()/!,3,482-,8/!82!1,!1(32-.,8!$4(92-%,1aTT;!n1!:(%:/!-2)/4/)(_!
%$! :,4(/3-,! +/%.2-(/-:24.2S! UL;;;R! 4/$%! ,$-/4%! 12! )X,:+! 1(3-2! +/$-! 4/$%! 9/(-! 2.!
)/4)2-.2-!+1$%!,:+12:24.!4/%!/+5-,.(/4%!+/$-!12%!(4.5-Ñ.%!-5+$31(),(4%*!2.);YaT`;!\X/-,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
aTP! \f]BEHk*! 9/1;! HH*! "KNMS! P"POP"N;! F1! X(%./-(,8/-! X,(.(,4/! %/%.(242! &$2*! 82%82! 2%.2! :/:24./*!
A/$%%,(4.!b-58,!,132-7_!$4!-2%24.(:(24./!)-2)(24.2!)/4.-,!,:3/%!/=()(,12%*!)$d,!-2)/4)(1(,)(_4!X,3^,!
:,1/7-,8/!%$!+1,4!+,-,!24)$:3-,-%2!,1! %2-9()(/!82!C,-1/%! HG;!F4!,821,4.2*!21!7242-,1!b-58,!X,3-^,!
,7$,-8,8/! 1,! /+/-.$4(8,8! (8_42,! +,-,! 9247,-%2! 82! 211/%;! I\CfBHi*! "K"JS! MQQ;! </-! %$! +,-.2*! 2%.2!













aT`! ZCf\C*! #q! y! gfC*! );! ";! Z)X/21)X2-*! "KKJS! "Q">! hFhhEZ*! aQQaS! "MN;! UA/u,-8! .X2! %+-(47! /=! "`JP*!
82921/+:24.%! (4! Z+,4(%X! +/1()d! ,48! ,! 82.2-(/-,.(/4! (4! X(%! +2-%/4,1! +/%(.(/4! :,82! ,! )X,472! /=!
,1127(,4)2! 82%(-,312*!u(12! ,! %X(=.! (4! .X2! 3,1,4)2! /=! +/u2-! (4! F$-/+2! ,48! (4! Z,(4.O]/:(47$2*! +,-.1d!
),$%28!3d! .X,.!+/1()d*!:,82! %$)X!,!:/92!+-,).(),312;! L;;;R! F924! .X24*! A/$%%,(4.! )$44(471d! o2+.!X(%!
/+.(/4%!/+24!$4.(1! X2!u,%! %$-2! %1,92-d!u,%!,3/1(%X28*! ,48!X2!,9/(828! %.(11! 1/472-! ,4!/+24!3-2,)X!
! ! ""P!
3(24*! 12?/%!82!2%)24(=(),-!%$!-$+.$-,!)/4!F%+,W,!%[3(.,:24.2*!,).$_!)/4!),$.21,!+,-,!
29(.,-! &$2! 1/%! /=()(,12%! 2%+,W/12%! 12! 82%)$3-(2%24! d! 1/! ,+-2%,%24;! <-(:2-/*! ,+,-24._!
24=-24.,-%2!)/4!b(,%%/$!+/-!:/.(9/%!2%.-().,:24.2!+2-%/4,12%*!%/3-2!./8/!+/-!1/!&$2!




21! aQ! 82! :,-V/;! k/! /3%.,4.2*! (4:28(,.,:24.2! 82%+$5%! 82! 1127,-! ,! Z,4! f,=,21!
,3,48/4_!,&$211,!+1,V,*!.2:2-/%/!82!$4,!+/%(312!2:3/%),8,!82!b(,%%/$!d!82%2/%/!82!
,+-/92)X,-! 1,!)/d$4.$-,! =-,4)2%,!+,-,!82%2-.,-!,! 1,%! =(1,%! -2+$31(),4,%!)$,4./!,4.2%;!
<,-,! 82:/%.-,-! %$! 9/1$4.,8! 82! ),:3(,-! 82! 3,48/*! ?$%./! 82%+$5%! 82! ,3,48/4,-! Z,4!
f,=,21*!A/$%%,(4.!b-58,!,.,)_!21!),:+,:24./!82!]/48/4*!8/482!2%.,3,4!,),4./4,8,%!
1,%!.-/+,%!82!b(,%%/$;!!
\! )/:(24V/%! 82! ,3-(1! 82! "`JP*! 1/%! X,3(.,4.2%! 82! h/4,c92%! 824$4)(,-/4! &$2!
A/$%%,(4.!b-58,!X,3^,!X2)X/!),$%,!)/:[4!)/4!1/%!427-/%!-232182%!82!1/%!,1-2828/-2%*!







82! :,d/! )/4! 21! ,1(%.,:(24./! 82! A/$%%,(4.! b-58,! d! %$%! +-(4)(+,12%! )/1,3/-,8/-2%! ,1!





a`Q!!hFhhEZ*! aQQaS! "aaO"aM;! h277$%! %$7(-(_! 21! N! 82! :,d/! )/:/! =2)X,! 82! 1,! 82%2-)(_4! 82! A/$%%,(4.!




2%.2! ,$./-! %/%.$9/S! Uh(924! X(%! -2+$.,.(/4! =/-! )$44(47! ,48! 8/$312O82,1(47*! /42! ),4! u211! %22! X(:!
%2)-2.1d!/-7,4(V(47!.X2!:$.(4d!,.!h/4,c92%*!u,(.(47!./!%22!(.%!/$.)/:2*!,48!)/92-(47!X(:%21=!$4.(1!X2!
! ! ""N!
7242-,1! 427-/*! d,! &$2! 2%.,3,! )/4924)(8/! 82! &$2! 1,! f2+[31(),! %2! 3242=()(,-^,! 82! %$%!
%2-9()(/%a`";! ]2! 2%.,! =/-:,*! A/$%%,(4.! b-58,*! 82%82! 24./4)2%! A/$%%,(4.! I/$92-.$-2*!
)/1:_!%$!,:3()(_4!7-,)(,%!,!&$2!%$+/!?$7,-!)/4!1/%!8(=2-24.2%!(4.2-2%2%!2@.-,4?2-/%!24!
I,! F%+,W/1,;! \W/%! 82%+$5%*! -2)/4/)(_! %$! 24-292%,8,! 2%.-,.27(,! 24! $4! ,$./O-2.-,./!
2%)-(./!24!"KQ"*!)$,48/!%2!24)/4.-,3,!24!21!)54(.!82!%$!+/82-;!F4!8()X/!.2%.(:/4(/*!
A/$%%,(4.!I/$92-.$-2!,8:(.^,!&$2!24!"`JM!X,3^,!%$%)-(./!1,!,1(,4V,!82!#2,4Ol-,4m/(%!d!
b(,%%/$! )/4! 21! 7/3(2-4/! 2%+,W/1*! +/-&$2! 2%.2! [1.(:/! X,3^,! /=-2)(8/! 1,! 1(32-.,8!
2@)1$%(9,!,!1/%!/=()(,12%!82!1/%!427-/%!-232182%;!Z(4!2:3,-7/*!4/!.,-8_!24!+2-),.,-%2!82!
&$2!21!+-/+_%(./!82!1/%!2%+,W/12%!2-,!2:+12,-!,!1/%!427-/%!,$@(1(,-2%!)/:/!=$2-V,!82!
)X/&$2! +,-,! -2)$+2-,-! 1,! +,-.2! /))(824.,1! 82! 1,! (%1,;! F4./4)2%*! ,+-/92)X_! 1,! 12,1.,8!




\! 1,! 1,-7,*! 1,! 82%2-)(_4! 82! A/$%%,(4.! I/$92-.$-2! 821! 3,48/! 2%+,W/1! ,1.2-_! 21!
2&$(1(3-(/! 24! 1,! (%1,! ,! =,9/-! 82! l-,4)(,*! ,$4&$2! (4()(,1:24.2! 21! 2?5-)(./! 8/:(4(),4/!
+$8/!:,4.242-! 1,%! +/%()(/42%*! 2! (4)1$%/! (4=-(47(_! ,17$4,! 82--/.,! ,! 1,! f2+[31(),;! k/!
/3%.,4.2*!d,!X$3/!,17$4,%!+-$23,%!)1,-,%!82!&$2!l-,4)(,!)/:24V,-^,!+-/4./!,!7,4,-!
.2--24/! 24! 82.-(:24./! 82! F%+,W,;! </-! 2?2:+1/*! 24! :,d/! 82! "`JP! 1/%! %/18,8/%! 821!
7242-,1! I/$92-.$-2*! &$2! X,3^,4! 82%2-.,8/! )/4! 51! ,1! 3,48/! =-,4)5%*! 2@+$1%,-/4! ,! 1/%!
2%+,W/12%!82!h/4,c92%*!/482,48/!(4:28(,.,:24.2!82%+$5%!21!2%.,48,-.2!.-()/1/-!24!1,!
+1,V,;!A,4./!2%.,!+1,V,!=$2-.2*!)/:/!/.-,%!)/4.-/1,8,%!+/-!1,%!.-/+,%!82!,&$21!/=()(,1*!





I/$92-.$-2!24!21! )/4.2@./!82! 1,! %,4)(_4!82! 1,! 1(32-.,8!$4(92-%,1! +/-! Z/4.X/4,@*! d! %$! )/4=(-:,)(_4!
+/%.2-(/-!+/-!21!]2)-2./!82!1,!C/4924)(_4!21!P!82!=23-2-/!82!"`JP;!j28(,4.2!8()X,!.-,4%=/-:,)(_4!
82! %$! 4/:3-2*! A/$%%,(4.! I/$92-.$-2! +-2.248^,! 82:/%.-,-! &$2! 51! X,3^,! (4,$7$-,8/! $4,! 4$29,! 2-,!
+,-,!1/%!427-/%!82!Z,(4.O]/:(47$2;!F%.2!+1,4.2,:(24./!X,!%(8/!:$d!8(%)$.(8/!d!2%!(:+-/3,312!&$2!












I,! 82),824)(,! 82! 1/%! 427-/%! ,$@(1(,-2%! 82! C,-1/%! HG! %2! ,)212-_! )/:/!
)/4%2)$24)(,! 82! %$%! ,3$%/%! 24! 1,! /)$+,)(_4! 82! ,17$4,%! +1,V,%! =-,4)2%,%;! ]()X/%!
,3$%/%!,1),4V,-/4!%$!+$4./!)$1:(4,4.2!24!1,!:,%,)-2!82!b,d,?e;!I/%!2%+,W/12%!X,3^,4!
=$48,8/!2%.,!+1,V,! =$2-.2!24!"N`K*!24!$4,!3,X^,!4,.$-,1!24! 1,!)/%.,!4/-.2!82! 1,! (%1,;!










.24%(/42%! &$2! X,3^,4! )/48$)(8/! ,! 1,! :,%,)-2! 82! I2! C,+! $4! ,W/! ,4.2%;! G(11,.2*!
7/32-4,8/-!:$1,./!82!I2!C,+*!%2!-2%(%.(_!,!-2)/4/)2-!,1!4$29/!7/32-4,8/-!82!1,!+1,V,*!
q4,++2*! 4/:3-,8/! +/-! 21! ),+(.e4! 7242-,1! (4.2-(4/! 82! Z,(4.O]/:(47$2*! 21! 7242-,1!
n.(2442! I,92,$@a`P;! </-! $4,! +,-.2*! 21! )/4=1()./! -2=12?,3,! 1,! -(9,1(8,8! 24.-2! 1,%!





a`P!!]FHGF*! "JKPS! "aQO"a";! q4,++2! 2-,! $4! ,12:e4! &$2! X,3^,! 2%.,8/! ,1! %2-9()(/! 82! 1,! )/:+,W^,! 82!
7-,4,82-/%!82!b2,-4!24!1/%![1.(:/%!8/%!,W/%;!!
! ! ""`!
)/4! 1/%! 2%+,W/12%! +,-,! 24.-27,-12%! ,&$211,! +1,V,a`N;! \! -,^V! 82! ./8/! 211/*! 21! )1(:,! =$2!
24-,-2)(548/%2!+,$1,.(4,:24.2!X,%.,!&$2!G(11,.2*!8(%+$2%./!,!+/42-!=(4!,1!7/3(2-4/!82!
q4,++2! ,! )$,1&$(2-! +-2)(/*! /-7,4(V_! $4! 4$.-(8/! )/4.(4724.2! ,-:,8/! )/4! 21! &$2! %2!
+2-%/4_!,4.2!1,%!:$-,11,%!82!1,!)($8,8!,!=(4,12%!82!242-/!82!"`JP*!-2%+,18,8/!+/-!1/%!
2%)1,9/%! -232182%! )/:,48,8/%! +/-! $4! ,4.(7$/! ,1(,8/! 82! #2,4Ol-,4m/(%*! 21! :$1,./!
C,48d;!\)./!%27$(8/*!1,%!.-/+,%!82!C,48d!24.-,-/4!24!1,!)($8,8*!82+$%(2-/4!,!q4,++2!d!
+-/)1,:,-/4!,!G(11,.2!4$29/!7/32-4,8/-*!1/!&$2!%(74(=(),3,!1,!9()./-(,!:/:24.e42,!82!
1,! =,))(_4!82!Z/4.X/4,@;!\(-,8/!+/-!2%.2!82%=,9/-,312!82%241,)2*!21! 7242-,1! I,92,$@!
(4%._! ,! q4,++2! ,! )/4.-,,.,),-! (4:28(,.,:24.2! +,-,! -2)$+2-,-! 21! +/82-*! +2-/! 2%.2!
[1.(:/!%2!427_!,!/3282)2-!,!I,92,$@*!,127,48/!&$2!%(!(4%(%.^,!24!-2)/4&$(%.,-!1,!)($8,8!
9(/124.,:24.2*!+/8-^,!%$%)(.,-!$4,!-29$21.,!82!1/%!1(3-2%!82!)/1/-!&$2!82%2:3/),-^,!24!
$4,!:,%,)-2! (4)/4.-/1,8,!82! 1/%!31,4)/%!821! 1$7,-a`T;! C,%(! )/4! ./8,!+-/3,3(1(8,8*! %$!
-2%+$2%.,!4/!2-,!%(4/!$4,!2@)$%,!+,-,!7,4,-!.(2:+/!d!=,9/-2)2-!1,!),$%,!2%+,W/1,;!!
A,1! 2-,! 1,! %(.$,)(_4! 82! l$2-.2! ]21=^4! )$,48/! 1/%! 2%+,W/12%! 2:+-248(2-/4! 1,%!
+-(:2-,%! .24.,.(9,%!+,-,! )/4&$(%.,-1,*! %(.(e48/1,! 24!/).$3-2!82!"`JM;! #/,&$^4!h,-)^,!
8(%+$%/!&$2! 1/%!/=()(,12%!82!9,-(,%!2:3,-),)(/42%!2@+1/-,%24! 1,%! (4:28(,)(/42%!82! 1,!
9(11,;!<-/4./*!,&$211/%!(4=/-:,4.2%!12!,89(-.(2-/4!82!&$2!1/%!92)(4/%!821!1$7,-!2%.,3,4!
,.-,92%,48/!+/-!$4,! %(.$,)(_4! )-^.(),! +/-! 21! ,%28(/!82! 1,%! .-/+,%! 2%+,W/1,%*! X,%.,! 21!
2@.-2:/!82!&$2!d,!%_1/!8(%+/4^,4!82!+,4!d!9(4/!+,-,!%$3%(%.(-;!Z(4!2:3,-7/*!,$4&$2!1,!
)/d$4.$-,! +,-2)^,! +-/+()(,! +,-,! 21! ,.,&$2! 2%+,W/1*! 1,%! ,$./-(8,82%! 8/:(4(),4,%!
.$9(2-/4!&$2!,+1,V,-1/!+/-&$2!),-2)^,4!82!.-/+,%!%$=()(24.2%;!\82:e%*!.,:3(54!(4=1$d_!
24!%$!82)(%(_4!82!,+1,V,-!21!,%28(/!82=(4(.(9/!21!,1./!-(2%7/!82!)-2)(8,!821!-^/!],?,3_4;!
Z$+2-,8/%! ,&$211/%! /3%.e)$1/%! 4,.$-,12%*! 21! ,%28(/! +/-! .(2--,! d! +/-! :,-! 82! l$2-.2!
]21=^4! %2! (4()(_! 24! 8()(2:3-2! 82! "`JM;! I,! 8(-2))(_4! 82! 1,%! /+2-,)(/42%! .2--2%.-2%! %2!
24)/:248_!,1!/=()(,1!I2/4,-8/!821!j/4.2*!&$(24!,!%$!92V!)/4._!)/4!1,!)/1,3/-,)(_4!82!









1,! 7$,-4()(_4! 823^,4! )/4%2-9,-! %$%! 7-,8/%! :(1(.,-2%*! %$%! +,7,%! d! %$%! +-(9(127(/%*!
823(248/!%2-!29,)$,8/%!24!),1(8,8!82!+-(%(/42-/%!82!7$2--,;!\82:e%*!%2!+-2%2-9,-^,4!
1/%! 82-2)X/%!82! 1/%! 1(3-2%!82! )/1/-*! d! %2! -2%+2.,-^,4! 1,! 9(8,! d! 1,%! +-/+(28,82%!82! 1/%!
)($8,8,4/%!82!l$2-.2!]21=^4*!&$2!?$-,-^,4!=(821(8,8!,1!:/4,-),!2%+,W/1;!</-![1.(:/*!%2!
+-/X(3(-^,! 1,! 24.-,8,! 82! 1,%! .-/+,%! 82! #2,4Ol-,4m/(%! 24! 1,! 9(11,! 24! 21! =$.$-/;! F1!
X(%./-(,8/-!X,(.(,4/!b2,$3-$4!\-8/$(4! %/%.$9/!&$2!21!,$./-!82! 1,! ),+(.$1,)(_4! =$2!21!
/=()(,1!:$1,./!C,48d;!n%.2!X,3-^,!(4%(%.(8/!2%+2)(,1:24.2!24!+-/X(3(-!1,!24.-,8,!82!1/%!
X/:3-2%!82!#2,4Ol-,4m/(%*!%$%!,4.(7$/%!,1(,8/%*!+/-&$2!%,3^,!1/%!2@)2%/%!82!&$2!2-,4!






)/4! 1,! C/-/4,! 2%+,W/1,! +,-,! )/4/)2-! %$! -2%/1$)(_4! ,1! -2%+2)./;! I,%! )/4)2%(/42%!
2%+,W/1,%!=$2-/4!:^4(:,%*!+2-/!+2%2!,!./8/!1,!7$,-4()(_4!d!1,!+/31,)(_4!2%.$9(2-/4!82!
,)$2-8/!24!,)2+.,-! 1,%! )/48()(/42%!82! 1/%! 924)28/-2%*!+$2%./!&$2! 1,! %(.$,)(_4!82! 1,!
)($8,8!2-,!)-^.(),;!\%^!+$2%*!=(-:,-/4!1,!),+(.$1,)(_4!21!aJ!82!242-/a`J;!!
F1! 7/3(2-4/! 8/:(4(),4/! 24),-7_! 1,! )/:,48,4)(,! 82! 1,! +1,V,! ,1! )/-/421! 821!
f27(:(24./! 82! C,4.,3-(,*! h,%+,-! 82! C,%,%/1,*! d! -2%.,$-_! 21! ,4.(7$/! 4/:3-2! 82! 1,!






a`J! \hZ*! ZhE*! 1;! `"NJ*! 2;! a`*! 8;! ""T;! H4=/-:2!82!h,3-(21! 82!\-(%.(Ve3,1! ,1! )/482!821! C,:+/!82!\1,472!
%/3-2! 1,!),+(.$1,)(_4!82!l$2-.2!]21=^4;!\!3/-8/!821!4,9^/!+',(7A/*,"%*! =-24.2!,!l$2-.2!]21=^4*!N!82!
=23-2-/!82!"`JP;!F1!,1./!:,48/!8/:(4(),4/!7,-,4.(V_!1,!+-/.2))(_4!82!1/%!)($8,8,4/%!=-,4)2%2%!&$2!
X$3(2%24! ?$-,8/! =(821(8,8! ,! C,-1/%! HG*! )$d,! (4)/-+/-,)(_4! ,1! 2?5-)(./! 2%+,W/1! 1127_! (4)1$%/! ,!





),._1()/! d! +-/X(3(-^,! 1,! 24.-,8,! .,4./! 82! (4:(7-,4.2%! =-,4)2%2%! )/:/! 82! 2%)-(./%!
















821! 7/32-4,8/-! 8/:(4(),4/! #/,&$^4! h,-)^,aKP;! Z27$-,:24.2*! 1,! )/:+,-2)24)(,! 821!
),+(.e4! 7242-,1! .-,4&$(1(V_! ,! 1/%! X,3(.,4.2%! 82! b,d,?e*! +2-/! 1,! %(.$,)(_4! =$2! 3(24!
8(%.(4.,! :2%2%! 82%+$5%*! )$,48/! 1/%! %/18,8/%! 82! #2,4Ol-,4m/(%! %2! )/49(-.(2-/4! 24!
)$1+,312%!82!$4!.2--(312!821(./!)/4.-,!1,!+/31,)(_4;!!
]2%82! 1,! ),+(.$1,)(_4!82! 1,! )($8,8*! 1,%! .-/+,%!82! #2,4Ol-,4m/(%! X,3^,4! 924(8/!
)/47-27e48/%2! +2-(_8(),:24.2! ,4.2! %$%! :$-,11,%! +,-,! -2)(3(-! +-/9(%(/42%*! ,-:,%! d!
:$4()(/42%!821!)/:,48,4.2!C,%,%/1,;!C/4!2%.2!:(%:/!)/:2.(8/*!1,%!.-/+,%!427-,%!%2!









29/1$)(/4,-/4! 24! $4! %24.(8/! 8(%.(4./;! <,-,! 2:+2V,-*! :(24.-,%! ,7$,-8,3,4! 1,%!
+-/9(%(/42%! &$2! X,3^,4! (8/! ,! -2)(3(-*! $4,!:$?2-! 427-,! )/4/)(8,! )/:/! 6'( _"*&/*(&$2!
:,-)X,3,! )/4! 211/%*! :,8,:2! <,72/.*! /=()(_! $4,! )2-2:/4(,! 9$8[! 24! 1,! &$2! 8(/! 82!
3232-! ,! 1,%! .-/+,%! 427-,%! %,47-2!:2V)1,8,! )/4!+_19/-,! d! 12%! (4)(._! ,!:,%,)-,-! ,! 1/%!
92)(4/%! 31,4)/%! 821! 1$7,-aKN;! I,%! )/%,%! 2:+2/-,-/4! 8/%! 8^,%! 82%+$5%*! )$,48/! #2,4O





%/18,8/%! 82! (4=,4.2-^,! d! `Q! 82! ),3,112-^,aKT;! </-! %$! +,-.2*! 1/%! X(%./-(,8/-2%! ,).$,12%*!
24.-2!&$(242%!82%.,),!G()./-(,!B?28,*! %2! (4)1(4,4!+/-!82=2482-!&$2!,&$211,! .-/+,!82!
427-/%!%2!)/:+/4^,!82!MQQ!%/18,8/%!82!(4=,4.2-^,!d!$4/%!`Q!82!),3,112-^,aK`;!!
A-,%!24.-,-!24!1,!)($8,8*!#2,4Ol-,4m/(%!%2!24),:(4_!,!1,!+1,V,!+-(4)(+,1!)/4!%$%!
X/:3-2%;! \.-,^8/%! +/-! 21! .$:$1./*! 1/%! 92)(4/%! %2! )/47-27,-/4! 24! 21! 1$7,-! d!
+-2%24)(,-/4!)_:/!21!7242-,1!24!?2=2!82?_!,!%$!2?5-)(./!24!1,!+1,V,*!24),:(4e48/%2!,!1,!
-2%(824)(,!821!7/32-4,8/-!h,%+,-!82!C,%,%/1,*!+,-,!24.-29(%.,-%2!)/4!51;!#2,4Ol-,4m/(%!




:,%,)-,-^,! ,! ./8/%! ,&$211/%! %$+$2%./%! )/4%+(-,8/-2%! (48(%)-(:(4,8,:24.2;! C,%,%/1,!
82%/d_! %$%! -2)/:248,)(/42%! d! ,127_! &$2! %_1/! 21! ),+(.e4! 7242-,1! 82! Z,4./!]/:(47/!
+/8^,!/-824,-!1,!2@+$1%(_4!82!1/%!X,3(.,4.2%!82!)$,1&$(2-!24)1,92*!427e48/%2!,!,).$,-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
aKN! Ak\*!vB!"zTN*!+;!KQJ;! H4=/-:2! =-,4)5%! .-,%! 1,! -2)/4&$(%.,!82!l$2-.2!]21=^4!21!`!82! ?$4(/!82!"`JT;!
l$2-.2!]21=^4*!L"P!82!?$4(/!82!"`JTR;!!
aKT! Ak\*!vB! "zNJ*! ++;! aP"OaP`;! ]2)1,-,)(_4! 82! #$924,1*! .2%.(7/! +-2%24)(,1! 82! 1,! :,%,)-2! 82! b,d,?e;!
L#$1(/O,7/%./!82!"`JPR>!k\f\*!fh!NJ*!j!J*!-*#8'$2:*#(=&%.($:*(4,"$*)(+$'$*#N(>%,#A6#(",(>'8(!'O$"*,@(











2%)1,9/%! %2! 8(%+2-%,-/4! +/-! 1,%! ),112%! 82! b,d,?e! d! ,%2%(4,-/4! ,! ./8/%! 1/%! =-,4)2%2%!









&$2! %2)$48,%24! ,! b(,%%/$*! +-/:2.(548/12%! 21! 3/.^4! 821! %,&$2/! 82! 1,! +-_@(:,! +1,V,!
=$2-.2! &$2! F%+,W,! )/4&$(%.,%2! ,! l-,4)(,*! +,-,! +-2:(,-! %$! 12,1.,8;! \$4&$2! 1/%!
+-/312:,%! 24.-2! #2,4Ol-,4m/(%! d! b(,%%/$! d,! %2! X,3^,4!:(.(7,8/! %(74(=(),.(9,:24.2! ,!
)/:(24V/%!82!?$1(/!82!"`JP*!1/%!X/:3-2%!82!#2,4Ol-,4m/(%!X,3-^,4!2@(7(8/!,!%$!7242-,1!
&$2! )$:+1(2%2! %$!+,1,3-,! .-,%! 1,! )/4&$(%.,!82!b,d,?e*! ,:24,Ve48/12! )/4!82%2-.,-! %(!
82%,.248^,! %$%! 82:,48,%;! E4,! 92V! 824.-/! 82! b,d,?e*! #2,4Ol-,4m/(%! =$2! (4),+,V! 82!















82! b,d,?e! d! 82! X,32-! .-,4%(7(8/! )/4! #2,4Ol-,4m/(%! +,-,! )/4%2-9,-1/! ,1! %2-9()(/! 82!
F%+,W,! ,! )$,1&$(2-! +-2)(/*! ,$4&$2! +,-,! 211/! .$9(2%2! &$2! %,)-(=(),-! 1,! 9(8,! 82! 1/%!
X,3(.,4.2%! (4/)24.2%! 82! b,d,?eaJa;! k/! /3%.,4.2*! 2%! +/)/! +-/3,312! &$2! \-(%.(Ve3,1!
)/4/)(2%2! ,&$211,%! )(-)$4%.,4)(,%! )$,48/*! 8$-,4.2! 1,%! 427/)(,)(/42%! +,-,! 1,!




7-,8/;! </-! 2?2:+1/*! 21! /=()(,1! :$1,./! C,48d! X,3^,! .24(8/! $4! +,+21! +-(4)(+,1! 24! 1,!
-28,))(_4!82!1,%!)/48()(/42%!82!1,!),+(.$1,)(_4!=-,4)2%,!24!,&$211,!)($8,8*!(4%(%.(248/!
2%+2)(,1:24.2!24!&$2!%2!+-/X(3(2%2!1,!24.-,8,!82!1/%!X/:3-2%!82!#2,4Ol-,4m/(%!24!21!
=$.$-/S! #2,4Ol-,4m/(%! %2! X,3^,! ),-,).2-(V,8/! +/-! %$! /3%2%(_4! +/-! 1,! 8(%)(+1(4,! 82%82!
&$2! %2! )/49(-.(_! 24! 7242-,1! 24! ?2=2! 82! 1/%! 427-/%! -232182%;! </-! .,4./*! )/4%(82-,48/!
&$2!C,48d!X,3^,!%(8/!%$!%$3/-8(4,8/!X,%.,!&$2!82%2-._!,1!3,48/!=-,4)5%!24!,7/%./!82!
"`JM*! ./8/!,4(:,!,!+24%,-!&$2! 1,!:,%,)-2!82!b,d,?e! .,:3(54!/3282)(_!,1!82%2/!82!
#2,4Ol-,4m/(%!82! -2+-2%,1(,-!,!,&$21! .-,(8/-!d!,!&$(242%! %2!X,3^,4! %$:,8/!,! 1,%! =(1,%!
=-,4)2%,%! (:(.e48/12aJM;! \+,-.2! 82! 1/%! :/.(9/%! ,4,1(V,8/%! X,%.,! ,X/-,*! 1/%! .2%.(7/%!
=-,4)2%2%!,+/-.,-/4!$4,!4$29,!-,V_4!+,-,!2@+1(),-!1,!),-4()2-^,!82!b,d,?eS!21!%$+$2%./!
82%2/! 82! #2,4Ol-,4m/(%! 82! 9247,-! .,4./! 1,%! (4?$%.()(,%! )/:2.(8,%! +/-! 1/%! 31,4)/%! 82!
Z,(4.O]/:(47$2!)/4.-,!1,!724.2!82!)/1/-*!)/:/!,!%$%!)/:+,W2-/%!82!,-:,%!,+-2%,8/%!
+/-!21!2?5-)(./!=-,4)5%!8$-,4.2!1,!-29/1$)(_4!2%)1,9,aJP;!Z27$-,:24.2*!1,!),.e%.-/=2!82!







"`JM*! )$,48/! Z/4.X/4,@! (4.24._! ,.-,2-%2! ,! 1/%! -232182%! 82! 1,! <-/9(4)(,! 821!k/-.2! /=-2)(548/12%! ,!
),:3(/! 1,! 1(32-.,8! $4(92-%,1;! Z(4! 8$8,*! %$! ,+$2%.,! +/-! 1,! C/-/4,! 2%+,W/1,! 4/! %2! 823^,! .,4./! ,! %$!
12,1.,8!,!C,-1/%!HG*!%(4/!,!%$!82%2/!82!%,)(,-!%$%!,:3()(/42%!,1!%2-9()(/!82!1,!C/-/4,!2%+,W/1,;! !</-!




82%:2%$-,8/! 82! 1,! )($8,8! /! $4,! -2+-2%,1(,! =/),1(V,8,! 24! +2-%/4,%! )/4)-2.,%*!




Z27[4! 1/%!8(92-%/%! .2%.(:/4(/%*!$4,!92V!,),3,8,! 1,!:,.,4V,*! 1/%!),8e92-2%!%2!
,:/4./4,-/4!d!/3%.,)$1(V,-/4!21!.-e4%(./!+/-!1,%!),112%*!1127,48/!,!)/4.,3(1(V,-%2!X,%.,!
`NQ!9^).(:,%aJN;!F4!:28(/!821!),/%!7242-,1(V,8/*!4,8(2!+$8/!29(.,-!&$2!%2!,%2%(4,%2!,!
4$:2-/%/%! 2%+,W/12%*! ,$4&$2! 1/%! 427-/%! ,$@(1(,-2%! X,3^,4! -2)(3(8/! /-824! 82!
-2%+2.,-1/%;! #2,4Ol-,4m/(%! 1127_! (4)1$%/! ,! ,3-(-! 1,! )e-)21! +,-,! 1(32-,-! ,! ./8/%! 1/%!
(48(9(8$/%! 82! )/1/-! d! =/-V_! 1,%! +$2-.,%! 82! 1/%! ,1:,)242%! +,-,! 8,-! -(248,! %$21.,! ,1!
+(11,?2;! \$4&$2! %$! (4.24)(_4! 2-,! -2.(-,-%2! 82! 1,! )($8,8! ,1! ,4/)X2)2-! 82! ,&$21!:(%:/!
8^,*! 21! 82%24=-24/! 82! %$%! .-/+,%! d! %$! +-/+(/! 2%.,8/! 82! 2:3-(,7$2V! 12! /31(7,-/4! ,!
+/%+/42-!%$!:,-)X,;!C/:/!)/4%2)$24)(,!82!./8/!211/*!1,!82%/1,)(_4!82!b,d,?e!1127_!,!
%2-! .,1! &$2! 1/%! 2%+,W/12%! 82)(8(2-/4! ,3,48/4,-1,aJT;! l$2! 11,:,.(9,! 1,! +,%(9(8,8! 821!






(4.24.,3,4! 82.242-1/;! \82:e%! 1,! ),-4()2-^,! 3242=()(,3,! ,! F%+,W,*! &$2! 24! )$,1&$(2-!
),%/!%2! 1(3-,-^,!82! 1/%!%$+$2%./%!)/4%+(-,8/-2%! =-,4)2%2%!824$4)(,8/%!+/-!21!7242-,1!
427-/;!!
I,! /+(4(_4! (4.2-4,)(/4,1! 4/! .,-8_! 24! )/4824,-! ,! F%+,W,! +/-! %$! %$+$2%.,!
)/:+1()(8,8! 24)$3(2-.,! 24! 1,! :,%,)-2;! F1! 2:3,?,8/-! 2%+,W/1! 24! I/48-2%*! C,-1/%!
j,-.^42V! 82! H-$?/*! 82%)-(3(_! 1,! (48(74,)(_4! 821! 7,3(42.2! 82! Z,(4.! #,:2%! )/4.-,! 21!
















F1! 7/3(2-4/! =-,4)5%! d! 1/%! ,4.(7$/%! +1,4.,8/-2%! 82! Z,(4.O]/:(47$2! .,:3(54!





&$2! 211/%*! 82! :,42-,! (4:(424.2aJJ;! f2%$1.,! +,-,8_?()/! &$2*! ,! -,^V! 821! 2+(%/8(/! 82!
b,d,?e*! 1,%!,$./-(8,82%!2%+,W/1,%!=$2-,4!/3?2./!82!1,!:(%:,!,4(:,892-%(_4!&$2!211,%!
:(%:,%! X,3^,4! +-/=2%,8/! ,1! )/:(%,-(/! Z/4.X/4,@*! )$,48/! $4! ,W/! ,4.2%! 5%.2! X,3^,!
/=-2)(8/! 1,! 1(32-.,8!,! 1/%!2%)1,9/%!&$2!%2)$48,%24!%$!),$%,;!F4!2=2)./*! 1/%!2%+,W/12%!
X,3^,4! (4)$--(8/!24! 1,!:(%:,! =,1.,!&$2!51S!X,3^,4!,)2+.,8/! 1,!,1(,4V,!)/4! 1/%!427-/%!
-232182%!+,-,!,1),4V,-!%$%!/3?2.(9/%!2%.-,.57()/%!24!1,!(%1,;!!
j$)X/%! 92)(4/%! =-,4)2%2%! 82! b,d,?e! X$d2-/4! .,:3(54! ,! F%.,8/%! E4(8/%! d!
82%2:3,-),-/4!24!21!+$2-./!82!k/-=/1o*!24!G(-7(4(,;!F1!)_4%$1!2%+,W/1!24!k$29,!p/-o*!
#/%5! 82! #e$8242%*! .-,4%:(.(_! %$! .2%.(:/4(/! ,1! 7/3(2-4/! 2%+,W/1*! +,-,! &$2! )/4/)(2%2!








7/3(2-4/! 2%.,8/$4(824%2! %$%)-(3(_! 2%.2! ?$()(/! %/3-2! 1,! C/-/4,! 2%+,W/1,MQ";! \! 211/*!
)/4.-(3$d2-/4!1,%!)-_4(),%!82!1/%!%$+2-9(9(24.2%!82!1,!:,.,4V,!d!1/%!.2%.(:/4(/%!82!1/%!
)_4%$12%! 4/-.2,:2-(),4/%! 24! I2! C,+S! UF92-d! /42! {%()|! o4/u%! .X2! :,%%,)-2! ,.! l/-.!
],$+X(4!(4!"`JP!/=!`QQ!uX(.2%*!(4!+-2%24)2!/=!.X2!Z+,4(%X!7,--(%/4!$482-!,-:%!3d!#2,4!
l-,4m/(%Ä%! {%()|! \-:d*! (4%.(7,.28! 3d! ]/4! h,-)^,%! .X24! ,.! IÄ,@,3/4! ,! Z+,4(%X! 9(11,72!
,3/$.! J! :(12%! =-/:! l/-.! ],$+X(4YMQa;! ]()X,! /+(4(_4! ),1_! X/48/! 24! 1/%! 92)(4/%! 82!
b,d,?e! ,)/7(8/%! +/-! 21! 2?2)$.(9/! 4/-.2,:2-(),4/*! &$2! (4.24.,-/4! 9247,-%2! 82! 1,!
C/-/4,!2%+,W/1,!,!%$!:,42-,*!.-,:,48/!21!,%2%(4,./!821!)_4%$1!#e$8242%;!H4.(:(8,8/!
+/-! 1/%! -$:/-2%! d! 1,%! ,:24,V,%*! #e$8242%! +(8(_! ,d$8,! ,1! 7/32-4,8/-! 821! 2%.,8/! 82!
k$29,!p/-o*!&$2! 12!+-/+/-)(/4_!$4,!7$,-8(,!82!%27$-(8,8;!Z(4!2:3,-7/*! (4%,.(%=2)X/!
)/4! 8()X/! ,$@(1(/*! #e$8242%! 82:,48_! ,1! +-2%(824.2! 82! 1/%! F%.,8/%! E4(8/%*! h2/-72!
v,%X(47./4*!$4,!2%)/1.,!:(1(.,-!d!)(9(1!+,-,!51!d!+,-,!%$!=,:(1(,MQM;!v,%X(47./4!82%/d_!
2%.,! [1.(:,! +2.()(_4*! ,127,48/! &$2! 1,%! =$2-V,%! 82! %27$-(8,8! 82! 1,! 4,)(_4! 4/! +/8^,4!
2:+12,-%2! +,-,! 82=2482-! (4.2-2%2%! +,-.()$1,-2%;! \%^! 1,%! )/%,%*! 21! +124(+/.24)(,-(/!
2%+,W/1! ,)2+._! 8()X,! -2%+$2%.,! ,! -27,W,8(24.2%*! 4/! %(4! ,4.2%! ,892-.(-! ,1! 7/3(2-4/!
2%.,8/$4(824%2!82!&$2!12!-2%+/4%,3(1(V,-^,!82!)$,1&$(2-!,7-2%(_4!&$2!%$=-(2%2MQP;!
l-,4)2%2%*! (4712%2%! d! 2%.,8/$4(824%2%! )/49(-.(2-/4! ,! #/,&$^4!h,-)^,! 24! )X(9/!
2@+(,./-(/! 82! 1,! ),.e%.-/=2*! +/-! 1/! &$2! 2@(7(2-/4! &$2! %2! 12! ),%.(7,%2! 82! =/-:,!
+-/+/-)(/4,1!,!%$%!2@)2%/%MQN;!I,%!,$./-(8,82%!=-,4)2%,%!1/!)/4%(82-,3,4!$4!/=()(,1!82!
=/-.$4,!d!)/4/)28/-!82!1/%!24.-2%(?/%!82!1,!+/1^.(),!)/1/4(,1*!&$2!X,3^,!:,4(+$1,8/!24!
3242=()(/! +-/+(/! +,-,! +2-+2.$,-%2! 24! 21! 7/3(2-4/! 8/:(4(),4/*! )/4! 1,! 2%.-2)X,!












+$'$*;!f5+1(),!82! #/%5!82! #e$8242%!,! 1,!427,.(9,!82!v,%X(47./4!,!)/4)282-12!$4,!2%)/1.,!:(1(.,-!d!
)(9(1;!k$29,!p/-o*!T!82!%2+.(2:3-2!82!"`JP;!!




,1(,-%2! )/4! 1/%! 427-/%! 82! #2,4Ol-,4m/(%! d! b(,%%/$! +,-,! ,1),4V,-! %$%! /3?2.(9/%!
2%.-,.57()/%!24! I,!F%+,W/1,*! %(4! -2+,-,-!24! 1,%! )/4%2)$24)(,%;! #/%5!GeV&$2V! .,:3(54!
=$2! /3?2./! 82! 1,! )/4824,! (4.2-4,)(/4,1*! &$2! 9(/! 24! 51! ,! 1,! :,4/! 82-2)X,! 821!
7/32-4,8/-!8/:(4(),4/!d!,1!1^82-!82!1,%!-,VV(,%!82!1/%!427-/%!,$@(1(,-2%!82!C,-1/%!HGMQ`;!
<,-,!2:(.(-! 2%.2! ?$()(/*! 21! 7/3(2-4/!3-(.e4()/! %2!3,%_!24! 1,! %$+$2%.,!+,-.()(+,)(_4!82!
GeV&$2V!24!1,!:,.,4V,!82!b,d,?e*!)/4/)(8,!,!.-,95%!82!1,%!82)1,-,)(/42%!82!1/%!.2%.(7/%!
=-,4)2%2%;! \X/-,! 3(24*! 2%.2! ,%+2)./! 2%! 3,%.,4.2! )/4.-/92-.(8/S! b2,3-$4! \-8/$(4!
%/%.$9/!&$2! #/%5!GeV&$2V!X,3^,!,-247,8/!,! 1/%!427-/%!,$@(1(,-2%!d!G()./-(,!B?28,!X,!
%$%)-(./! 8()X,! X(+_.2%(%! -2)(24.2:24.2*! -2./:,48/! 1/%! 8,./%! 821! 2%.$8(/! 82! C;I;f;!
#,:2%MQK;!k/!/3%.,4.2*!4/!2@(%.24!/.-,%!=$24.2%!&$2!1,!)/--/3/-24!d*!,82:e%*!)$,48/!
G()./-(,!B?28,!)(._!21!24%,d/!82!#,:2%!%/3-2!1,!-29/1$)(_4!X,(.(,4,*!4/!.$9/!24!)$24.,!
&$2! 2%.2! ,$./-! %2! X,3^,! -2=2-(8/! ,! 1,! +,-.()(+,)(_4! 82! #/%5! GeV&$2V! 24! $4! 2+(%/8(/!
+-29(/! /)$--(8/! 24! <$2-./! <-^4)(+2*! &$2! 4/! .24^,! 4,8,! &$2! 92-! )/4! 1,! :,%,)-2! 82!
b,d,?eMQJ;!
A/8,%! 1,%! ,$./-(8,82%! 8/:(4(),4,%! -2%+/48(2-/4! 24! 31/&$2! ,! 1,! )/4824,!
(4.2-4,)(/4,1*!427,48/!%$!)/:+1()(8,8!24!1,!:,%,)-2!82!b,d,?e!2!(4)/,48/!$4!+-/)2%/!
+,-,! 82+$-,-! -2%+/4%,3(1(8,82%;! F1! +-/+(/! #2,4Ol-,4m/(%! %,1(_! ,1! +,%/! 82! 1,%!
,)$%,)(/42%*!,-7$:24.,48/!&$2!%$![4(),!(4.24)(_4!X,3^,!%(8/!+-2482-!,!1/%!=-,4)2%2%!
82!,&$211,!+1,V,*!&$2!X,3^,4!)/4%+(-,8/!24!%2)-2./!)/4.-,!21!7/3(2-4/!2%+,W/1*!+2-/!
&$2! %$%! X/:3-2%! X,3^,4!82%/3282)(8/! %$%! _-8242%! d! X,3^,4!+-(4)(+(,8/! 1,!:,.,4V,!
+/-!%$!)$24.,;!F%!29(824.2!&$2!:24.^,!)$,48/!+-2.248^,!427,-!%$!-2%+/4%,3(1(8,8*!d,!
&$2! .,4./! 1/%! (4=/-:2%! =-,4)2%2%! 2! (4712%2%! )/:/! 1/%! 7/32-4,4.2%! 8/:(4(),4/%!
)/(4)(8(2-/4! 24! ,=(-:,-! &$2! X,3^,! ,-247,8/! ,! %$%! .-/+,%! d! 1,%! X,3^,! ,4(:,8/! ,!
+2-+2.-,-! 1,! :,%,)-2M"Q;! \X/-,! 3(24*! ,! 1,! 1$V! 82! 1,! 29(824)(,! 8/)$:24.,1*! d!
)/4%(82-,48/! 1/%! (4.2-2%2%! 2%.-,.57()/%! 82! F%+,W,! 24! Z,(4.O]/:(47$2*! 2%! +-2)(%/!








8/:(4(),4,%! )/4.-,!21! 7242-,1!427-/S! %27$-,:24.2*!21! 7/3(2-4/!8/:(4(),4/!82%2,3,!
),-7,-! ./8,! 1,! )$1+,! %/3-2! 2%.2! [1.(:/! d! 427,-! %$! +-/+(,! )/:+1()(8,8! 24! ,&$211/%!
%$)2%/%;!!
#/,&$^4! h,-)^,! :,4(=2%._! %$! 82%)/4)(2-./! ,4.2! 1,! :,.,4V,! 82! b,d,?e*!
./.,1:24.2! (:+-29(%.,! ,! %$! ?$()(/*! 2! (4()(_! $4,! (492%.(7,)(_4! %/3-2! %$%! ),$%,%;!
\%(:(%:/*! +-/X(3(_! ,! 1/%! 427-/%! 82! #2,4Ol-,4m/(%! &$2! 9/19(2%24! ,! +,-.()(+,-! 24!




.-/+,%! 31,4),%! ,! Z,4./!]/:(47/! U+,-,! )/4.242-1/%*! -2+-(:(-1/%*! /! ,--/?,-1/%! +/-! %$%!
(4=(824)(,%YM"a;!I/!)(2-./!2%!&$2*!,!+,-.(-!82!,&$21!:/:24./*!21!7/3(2-4/!8/:(4(),4/!




&$2! 1/%! %$)2%/%! 82! b,d,?e! )/4=(-:,3,4! %$%! +2/-2%! +-2%,7(/%! %/3-2! 1/%! 427-/%!
,$@(1(,-2%;! \! %$! ?$()(/*! ,&$211/%! (48(9(8$/%! 2%.,3,4! 4,.$-,1:24.2! (4)1(4,8/%! ,! 1,!
.-,()(_4*!+2%2!,! 1/%! =,9/-2%! d! 1/%! -2)/4/)(:(24./%!82! 1,!C/-/4,!2%+,W/1,*! +/-! 1/!&$2!
X,3^,! &$2! 82%)/4=(,-! 82! %$%! ?$-,:24./%! 82! 12,1.,8! ,! C,-1/%! HG;! Z$%! 82)1,-,)(/42%!
%/-+-24824*! ./8,! 92V! &$2! =-,d! l2-4,48/! X,3^,! %(8/! 21! +-(4)(+,1! (:+$1%/-! 82! 1,%!
427/)(,)(/42%! +,-,! )/4%27$(-! 21! ,+/d/! 82! 1,%! .-/+,%! 82! #2,4Ol-,4m/(%! 24! "`JM;! F1!
+-21,8/!-2)/4/)(_!%$!)/:+1()(8,8!24!1/%!2@)2%/%!+/%.2-(/-2%!82!1/%!,$@(1(,-2%*!+2-/!%2!
2@(:(_! 82! -2%+/4%,3(1(8,8*! ,%27$-,48/! &$2! %2! X,3^,! 1(:(.,8/! ,! )$:+1(-! 1,%! _-8242%!








M"M!!hFhhEZ*!aQQaS!"`T;!\&$^!h277$%!%/%.(242!&$2!21!2+(%/8(/!82!b,d,?e! =$2! 1,!)/4%.,.,)(_4!82!&$2! 1,!
2%.-,.27(,! 2%+,W/1,*! )/4%(%.24.2! 24! $%,-! ,4.(7$/%! 2%)1,9/%! +,-,! -2%.,$-,-! 1,! 2%)1,9(.$8! 24! Z,(4.O
]/:(47$2*!2-,!2&$(9/),8,;!!
! ! "aK!
2?2)$./-! X,3^,! %(8/! 21! ,-V/3(%+/;! \82:e%*! 24! 2%.2! :(%:/! (4=/-:2! -2)/-8_! &$2! 1,!







82! F%+,W,! 24! 21! +,4/-,:,! (4.2-4,)(/4,1*! ,%$:(248/! +,-.2! 82! 1,! -2%+/4%,3(1(8,8! 24!
,&$211/%! %$)2%/%;!\82:e%*!2-,4!$4,! 11,:,8,!82!,.24)(_4!+,-,!:,4.242-!,12-.,!,! 1/%!
-2+-2%24.,4.2%!82!j,8-(8!24!Z,4./!]/:(47/!d!29(.,-!2+(%/8(/%!%(:(1,-2%!24!21!=$.$-/*!
d,!&$2!42)2%(.,3,4!%27$(-!,+/de48/%2!24!$4,%!.-/+,%!&$2*!X,%.,!1,!=2)X,*!X,3^,4!%(8/!
.-2:248,:24.2! 2=2).(9,%! d! )/4%.(.$^,4! 21! 7-$2%/! 821! 2?5-)(./! )/1/4(,1;! <2%2! ,! %$%!
)-^.(),%*!1/%!=-,4)2%2%!=$2-/4!+,-.^)(+2%!82!2%.2!U:,&$(,921(%:/Y!d!?$V7,-/4!1/%!2@)2%/%!
82! 1/%!427-/%!,$@(1(,-2%!)/:/!$4!:,1!42)2%,-(/!%(!82%2,3,4!)/4.,-!)/4!%$%!%2-9()(/%;!
</-! 211/*! -2(.2-,-/4! %$%! /=2-.,%! ,! #2,4Ol-,4m/(%! +,-,! &$2! %2! $4(2%2! ,! 1,! ),$%,!
-2+$31(),4,! 24! 4/9(2:3-2! 82! "`JP*! :2%2%! 82%+$5%! 82! 1,! .-,728(,! 82! b,d,?e;!
H48(74,8/*! 21! ),$8(11/!427-/! -2%+/48(_!,1! 7242-,1! I,92,$@!&$2! %27$(-^,! ,1! %2-9()(/!82!








,1(%.,-! ,! 1/%! X/:3-2%! 82! #2,4Ol-,4m/(%! d! b(,%%/$! ,1! %2-9()(/! 82! F%+,W,;! \82:e%*! -2)/-8_! 1,%!
4$:2-/%,%!9()./-(,%!&$2!,&$211/%!%/18,8/%!X,3^,4!3-(48,8/!,!1,%!,-:,%!82!C,-1/%!HG;!F%!%(74(=(),.(9/!




M"N! \hZ*! ZhE*! 1;! `"T"*! 2;! "K*! 8;! "TP;! C/+(,! 82! $4,! ),-.,! 82! =-,d! l2-4,8/! </-.(11/;! be4(),*! "`! 82!
%2+.(2:3-2!82!"`JP;!!









/)$+,8/%! 8$-,4.2! 1,!h$2--,! 821! f/%211_4! {"`JMO"`JN|! d*! ,! ),:3(/*! F%+,W,! +-/:2.^,!
24.-27,-! 1,! V/4,! /-(24.,1! 82! 1,! (%1,! 82! Z,4./! ]/:(47/*! &$2! &$28,-^,! ,%^! ./.,1:24.2!
%/:2.(8,!,! 1,! %/32-,4^,! =-,4)2%,M"`;! I,!+$31(),)(_4!821! .-,.,8/!24!Z,4./!]/:(47/!%2!
+-/8$?/!24.-2!21!"K!d!21!"J!82!/).$3-2*!24!$4!:/:24./!=$48,:24.,1!+/-&$2!1,%!.-/+,%!
2%+,W/1,%!%2!+-2+,-,3,4!+,-,!-2)/4&$(%.,-!be4(),!d!C,/3,%*!/)$+,8,%!+/-!1/%!427-/%!
,$@(1(,-2%! 82! 1,! f2+[31(),! 8(-(7(8/%! +/-! A/$%%,(4.! I/$92-.$-2;! </-! .,4./*! ,&$211/%!
+-2+,-,.(9/%! =$2-/4! ,3,48/4,8/%! (4:28(,.,:24.2*! d,! &$2! 1,! +,V! -2)(54! =(-:,8,!
)/492-.^,!,!F%+,W,!d!l-,4)(,!24!,1(,8,%M"K;!!
F1! aN! 82! /).$3-2*! #/,&$^4! h,-)^,! )/:$4()_! 1,! 4/.()(,! 82! 1,! +,V! ,1! 4$29/!
7/32-4,8/-! 82! b,d,?e*! 21! :,-&$5%! 82! C,%,OC,19/*! d! 12! /-824_! &$2! %$%+248(2%2! 1,%!
X/%.(1(8,82%! )/4.-,! 1/%! =-,4)2%2%! (4:28(,.,:24.2;! C,%,OC,19/! ,),._! 1,%! _-8242%! 821!
),+(.e4! 7242-,1*! (4()(,48/! (4:28(,.,:24.2! 1/%! +-2+,-,.(9/%! +,-,! 29,)$,-! 1,! +1,V,! d!




4,8,! X,3^,! :e%! 12?/%! 82! 1,%! (4.24)(/42%! 821! 2?2)$.(9/! 2%+,W/1! &$2! )/4%2-9,-! ,! 1/%!
427-/%!82!#2,4Ol-,4m/(%!,!%$!%2-9()(/S!21!=(4,1!82!1,!7$2--,!%(74(=()_!21!=-,),%/!821!+1,4!
2%+,W/1!+,-,! -2)/4&$(%.,-! Z,(4.O]/:(47$2!d*!+/-! )/4%(7$(24.2*! )/49(-.(_!,! 1,%! .-/+,%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
M"`!!I,!h$2--,! 821! f/%211_4*! /!h$2--,! 82! 1/%! <(-(42/%*! 24=-24._! ,! l-,4)(,! d! F%+,W,! 24.-2! "`JM! d! "`JN*!
(4%)-(3(548/%2! 24! 21! )/4=1()./! 2$-/+2/! 82! :,d/-! 8(:24%(_4! )/4/)(8/! )/:/! h$2--,! )/4.-,! 1,!
C/4924)(_4>!fB]fthEFs!]FjBfHsH*!0'(*&'()*(`&',2"';;;S!KOJ;!I,!)2%(_4!82!Z,4./!]/:(47/!,!l-,4)(,!
%2!2%.(+$1_!24!21!,-.^)$1/! Hi!821! .-,.,8/*!d! 1,!4$29,!/-7,4(V,)(_4!821! .2--(./-(/!&$28_! -271,8,!24!21!
),+^.$1/!HG;!!
M"K! fB]fthEFs! ]FjBfHsH*! 0'( *&'( )*( `&',2"';;;S! aQOaP;! H4:28(,.,:24.2*! 21! ,-V/3(%+/! ./:_! 1,%!
8(%+/%()(/42%!42)2%,-(,%!+,-,!29,)$,-!,1! )12-/! d! 1/%!24%2-2%!821! )$1./! ),._1()/>!jBp\!<BkZ*!aQQMS!
"MP;!
M"J! \gk*! E1.-,:,-! {E|*! 1;! a``T*! 2;! `;! F1! :,-&$5%! 82! C,%,OC,19/! )/4=(-:,! 21! )$:+1(:(24./! 82! 1,%!
)/48()(/42%!82!1,!+,V!82!b,%(12,;!b,d,?e*!,!3/-8/!821!4,9^/!+',$'(S#'3*6*!a`!82!/).$3-2!82!"`JN;!!
MaQ! \hZ*!ZhE*! 1;!`"T"*!2;!aP*!8;!aaN;! #2,4Ol-,4m/(%! %2!+/42!,!8(%+/%()(_4!82! 1,!)/-/4,!2%+,W/1,! .-,%! 1,!
+$31(),)(_4!82!1,!+,V!82!b,%(12,!24!Z,4./!]/:(47/;!b,d,?e*!aK!82!/).$3-2!82!"`JN;!!
! ! "MQ!




82%.(4/! 4$29/! ,! 2%./%! )/4.(4724.2%*! %(4/! &$2! ,82:e%! 82%2,3,! 82%X,)2-%2! 82! 211/%!
)$,4./! ,4.2%;! \%^! +$2%*! )/:/! X,! %/%.24(8/! G()./-(,! B?28,*! 1,! 29,)$,)(_4! 82! 1/%!
X/:3-2%!82!#2,4Ol-,4m/(%!%2!)/4)(3(_!24!.5-:(4/%!,?24/%!,!1,!=(1,4.-/+^,Ma";!!
\! =(4,12%! 82! 4/9(2:3-2*! 21! ,1./! :,48/! =-,4)5%! )/4.,)._! )/4! 21! 7/3(2-4/!
8/:(4(),4/!+,-,!(4()(,-!1,!,42@(_4!82!Z,4./!]/:(47/;!F4!%$!,=e4!+/-!82%X,)2-%2!82!1/%!
427-/%! ,$@(1(,-2%! 82! #2,4Ol-,4m/(%! d! b(,%%/$*! 1,%! ,$./-(8,82%! 82! Z,4./! ]/:(47/!
+-/+$%(2-/4! ,! 1/%! =-,4)2%2%! &$2! (4)/-+/-,%24! ,! &$(242%! 82%2,%24! $4(-%2! ,! 1,!
f2+[31(),Maa*! +,-,! 1/! &$2! )/4.,-/4! )/4! 21! ,9,1! 82! C,-1/%! HGMaM;! A2_-(),:24.2*! 1/%!
=-,4)2%2%! 823^,4! 9,1/-,-! +/%(.(9,:24.2! 21! -2)1$.,:(24./! 82! ,&$211/%! (48(9(8$/%*!
+/-&$2! %2-^,4! $4/%! )/4.(4724.2%! )-$)(,12%! +,-,! 2:+-2482-! 1,! ,42@(_4! 82! Z,4./!
]/:(47/;!Z(4!2:3,-7/*!82%)/4=(,3,4!82!,&$211,%! .-/+,%!&$2!d,!X,3^,4!.-,()(/4,8/!,!




F%+,W,;! <2%2! ,! %$! 82%)/4=(,4V,*! 1/! )(2-./! 2%! &$2! ,17$4/%! :(2:3-/%! 82! 1,%! .-/+,%!
,$@(1(,-2%! ?$-,-/4! 12,1.,8! ,! l-,4)(,*! +2-/! 1,! :,d/-^,! +2-:,42)(_! =(21! ,1! :/4,-),!
2%+,W/1MaN;!!
F4! ./8/! ),%/*! 1/%! 12,12%! ,! C,-1/%! HG! +2-:,42)(2-/4! +/)/! .(2:+/! 24! Z,4./!














+,-,! 82%)-(3(-12! 21! +e4()/! 31,4)/! 7242-,1(V,8/! ,4.2! 1,! +/%(3(1(8,8! 82! &$2! ,&$211/%!
(48(9(8$/%! %2! 2%.,312)(2%24! 24! 1,! (%1,*! X,3(8,! )$24.,! 821! ,1./! -(2%7/! 82! %$3129,)(_4!
427-,!&$2!211/! )/41129,-^,MaT;! \1!:(%:/! .(2:+/*! )/:$4()_! ,1! %2)-2.,-(/!82! F%.,8/! %$!
9/1$4.,8!82!-2:(.(-!,! 1/%!,4.(7$/%!/=()(,12%!427-/%!,!F%+,W,!%(! #/,&$^4!h,-)^,!82)(8^,!
-2:(.(-1/%! ,!C$3,!+2%2!,! %$%! ,892-.24)(,%*! 8(%+2-%,48/!,1! -2%./!+/-!g(%+,4/,:5-(),;!
H4)1$%/! 249(_! $4,! 2:3,-),)(_4! ,! b,d,?e*! )/4! /3?2./! 82! /3%.,)$1(V,-! 1,! %,1(8,! 82!
,&$211/%!2=2).(9/%!82! 1,! )/1/4(,!82!Z,4./!]/:(47/;! I,%!+-2.24%(/42%!821! 7/32-4,8/-!
)$3,4/! %2!,+/d,3,4!24! 1,!f2,1!B-824!82!a"!82!:,d/!82!"`JQ*!+/-! 1,!&$2!C,-1/%! HG!
X,3^,!+-/X(3(8/!1,!24.-,8,!82!427-/%!+-_=$7/%!/!)/:+-,8/%!82!1,%!)/1/4(,%!=-,4)2%,%!
+,-,!)/:3,.(-!21!)/4.,7(/! -29/1$)(/4,-(/!,! 1/%!8/:(4(/%!2%+,W/12%;!F1! -2d!%2!%$:_!,1!
+,-2)2-! 821! ),+(.e4! 7242-,1! I,%! C,%,%*! +$2%./! &$2! ?,:e%! X,3^,! )/4%(82-,8/! ,! 1/%!
427-/%! ,$@(1(,-2%! )/:/! %[38(./%! 82! 1,! C/-/4,! 2%+,W/1,*! %(4/! )/:/! ,1(,8/%!
)(-)$4%.,4)(,12%! 82! &$(242%! X,3-^,! &$2! 82%X,)2-%2! 1127,8/! 21! :/:24./Ma`;! </-! 2%/*!
/-824_!&$2!+2-:,42)(2%24!24!Z,4./!]/:(47/!:(24.-,%!1,!:2.-_+/1(!82)(8^,!%/3-2!%$!
82%.(4/*! ,%(74e48/12%! $4,! +24%(_4! 24! 21! ^4.2-(4;! k/! /3%.,4.2*! 1,! 8(%.,4)(,! 2%+,)(,1! d!
.2:+/-,1!24.-2!1,!24.-2!1,!:2.-_+/1(!d! 1,%!)/1/4(,%!=,9/-2)(_!,!#/,&$^4!h,-)^,*!&$2!%2!
,4.()(+_!,!1,%!_-8242%!821!-2d!d!249(_!=(4,1:24.2!,!1/%!427-/%!,$@(1(,-2%!,!I,!g,3,4,MaK;!
</-! 2%.2! :/.(9/! :2-2)(_! 1,! )24%$-,! 821! %/32-,4/*! &$(24! 12! -2+-/)X_! &$2! X$3(2%2!






249^/! ,! Ce8(V*! $4! +$2-./! )/:2-)(,1! 2%24)(,1! 24! 21! /-7,4(7-,:,! 821! H:+2-(/! F%+,W/1*! d! 1,%! H%1,%!
C,4,-(,%*! 8/482! 4/! X,3^,! 2%)1,9/%;! I,! /3%2%(_4! 82! 1/%! 2%+,W/12%! +/-! 8(%+2-%,-1/%! /3282)^,! ,! 1,!
)/4)(2)(,!82!%$!=$2-.2!2%+^-(.$!)/-+/-,.(9/*!&$2!,)/4%2?,3,!8(9(8(-1/%!+,-,!29(.,-!&$2!2:+-248(2%24!
)$,1&$(2-!,))(_4!)/4?$4.,!,11e!8/482!=$2%24!82%.(4,8/%;!!
Ma`! \hH*! F*! 1;! Nb*! 2;! "`T*! 8;! "`T;! H4=/-:2! 82! I$(%! 82! 1,%! C,%,%! ,1! <-^4)(+2! 82! 1,! <,V! ,4.2! 1,! 1127,8,!
(4:(424.2!82!1/%!427-/%!,$@(1(,-2%!82!#2,4Ol-,4m/(%!,!C$3,;!I,!g,3,4,*!K!82!242-/!82!"`JT;!!
MaK! GHCABfH\!B#F]\*!aQQNS!KN;!!





2:3,-),)(/42%! %2+,-,8,%S!:(24.-,%! &$2!b(,%%/$! %_1/!+$8/!:,-)X,-! )/4! %$! =,:(1(,! d!
%$%!+-(4)(+,12%!)/1,3/-,8/-2%!{,17/!:e%!82!$4,!92(4.24,!82!(48(9(8$/%|*!#2,4Ol-,4m/(%!
,--(3_!)/4!%$%!=,:(1(,-2%!d!9,-(/%!)24.24,-2%!82!%$%!,4.(7$/%!%/18,8/%MMQ;!]2!24.-,8,*!
1,%! ,$./-(8,82%! )$3,4,%! (:+(8(2-/4! %$! 82%2:3,-)/!+/-&$2! .2:^,4!&$2! %$! +-2%24)(,!
,),3,%2! +-/9/),48/! $4,! -2321(_4! 427-,;! Z$! :(28/! 2%.,3,! ?$%.(=(),8/*! d,! &$2! 1/%!
427-/%! 82! 1/%! ),3(18/%! 82! 2@.-,:$-/%! X,3^,4! +-/.,7/4(V,8/! 9,-(,%! )2123-,)(/42%!
)$,48/!.$9(2-/4!4/.()(,!82!1,!1127,8,!(4:(424.2!82!#2,4Ol-,4m/(%*!,!-,^V!82!1,!=(1.-,)(_4!
82!1,!)/--2%+/4824)(,!/=()(,1!24.-2!1,%!,$./-(8,82%!)$3,4,%!d!8/:(4(),4,%MM";!A/8/!211/!
29(824)(,3,! 1,! -e+(8,! )(-)$1,)(_4! 82! 4/.()(,%*! &$2! 4/! +$8/! 29(.,-%2! ,! +2%,-! 82! 1/%!
2%=$2-V/%! 82! 1,%! ,$./-(8,82%! d! 21! ),-(%:,! 82! #2,4Ol-,4m/(%! 24.-2! 1/%! 427-/%! 82!
g(%+,4/,:5-(),*!&$2!+/8^,4!,+-/92)X,-!%$!1127,8,!+,-,!%$3129,-%2!)/4.-,!%$%!8$2W/%S!
Ub,%.,-e! %/1,:24.2! %$! +-2%24)(,*! $4! %(2-9/! &$2! 2%.e! :(-,48/! ,! /.-/! d,! 1(3-2! 82!
2%)1,9(.$8! 24! )(.$,)(_4! {%()|! 82)/-/%,! d! &$2! ,! 2%2! =21(V! 2%.,8/! 12! X,! )/48$)(8/! 1,!
(4=(821(8,8!,!%$!,:/!.(242!24!.,1!(:,724!$4!(4)24.(9/!+/82-/%/!+,-,!82.2-:(4,-%2!,!1,!
:(%:,!+2-=(8(,YMMa;!!







l-,4m/(%! 82! Z,4./! ]/:(47/! +/-! %2+,-,8/*! ,%^! )/:/! %$! 82%.(4/! +/%.2-(/-! .,:3(54!








MMM! \hH*!F*! 1;!N\*!2;!aP*!8;!";! H4=/-:2!82!I$(%!82! 1,%!C,%,%!%/3-2! 1,! 1127,8,!82!b(,%%/$;!I,!g,3,4,*!K!82!
242-/!82!"`JT;!!
! ! "MM!









+/-! 1,%! .(2--,%!82!)$1.(9/!&$2!/)$+,%24*! 1/!&$2! 12%!%2-^,!8(=^)(1!+/-! 1,!)/-.28,8!82!%$%!
(47-2%/%!.-,%!%$!1()24)(,:(24./!=/-V/%/!+/%.2-(/-!,!1,!+,V!82!b,%(12,;!</-!)/4%(7$(24.2*!
)/3-,-/4! =$2-V,! 1,%! /+)(/42%! 82! -2:(.(-1/%! ,! F%+,W,! /! ,! A-(4(8,8;! C,-1/%! HG! +1,4.2_!
/3?2)(/42%!,!,:3,%!,1.2-4,.(9,%S!+/-!$4,!+,-.2*!.2:^,!&$2!1,!+-2%24)(,!82!1/%!427-/%!
,$@(1(,-2%!24!1,!F%+,W,!+24(4%$1,-!/-(7(4,%2!(:+/-.,4.2%!.-,%./-4/%>!+/-!/.-,!+,-.2*!21!
-2d! .,:+/)/! ?$V7,3,!A-(4(8,8!$4,!,1.2-4,.(9,! (8_42,*!+$2%./!&$2!2%.,3,!)/4924)(8/!
82! &$2! %$! 7/32-4,8/-! %2! 427,-^,! ,! -2)(3(-! ,! 1/%! 427-/%! ,$@(1(,-2%*! )$,48/! .$9(2%2!
)/4/)(:(24./!82!%$!),-e).2-!d!%$%!)(-)$4%.,4)(,%!82!,&$211/%!X/:3-2%MMT;!!
F1! "a! 82! 242-/! 82! "`JT! #2,4Ol-,4m/(%! 2%)-(3(_! ,1! )/-/421! 82! I,! g,3,4,*!
l-,4)(%)/!j/4.,19/*!+,-,!&$2?,-%2!82!%$!%(.$,)(_4!82%2%+2-,8,!d!82!1,!+24$-(,!82!%$%!
X/:3-2%*!&$2!),-2)^,4!82! 1/%! -2)$-%/%!:^4(:/%!42)2%,-(/%!+,-,!,$./O,3,%.2)2-%2;!F1!
),$8(11/! 427-/! 1127_! ,! -2)1,:,-! 1,! +-2%24)(,! 82! #/%5! GeV&$2V! 24! 1,! (%1,! 2! (4)1$%/!
:,4(=2%._! %$! 8(%+/%()(_4! ,! -27-2%,-! ,! b,d,?e*! %(! 1,%! ,$./-(8,82%! X,3,42-,%! %27$^,4!
(482)(%,%! %/3-2! %$! 82%.(4/! =(4,1;! j/4.,19/! 12! -2%+/48(_! &$2! 4/! 92^,! (4)/4924(24.2!










%_1/! )/4%(82-,3,4! ,! 1/%! 427-/%! ,$@(1(,-2%! )/:/! $4! (4%.-$:24./! +,-,! ,1),4V,-! %$%! /3?2.(9/%!
! ! "MP!
82%+$5%*! X,3(8,! )$24.,! 82! &$2! 1,! %(.$,)(_4! 82! 1/%! X/:3-2%! 82! #2,4Ol-,4m/(%! 2-,!
(4%/%.24(312! 4/! %_1/! +,-,! 211/%! %(4/! +,-,! 21! /-824! +[31()/! 82! I,! g,3,4,*! I$(%! 82! 1,%!
C,%,%! )/49/)_! $4,! 4$29,! #$4.,! &$2! -2%/19(_! 29,)$,-1/%! (4:28(,.,:24.2;! F1!
7/32-4,8/-! )$3,4/! )-2^,! &$2! 2-,! +21(7-/%/!:,4.242-1/%! $4(8/%*! +/-! 1/! &$2! 82)(8(_!





,! F%+,W,;! <2%2! ,! %$%! -2.()24)(,%*! 21! 7/3(2-4/! 82!j,8-(8! %2! 9(/! /31(7,8/! ,! ,)/72-1/%!
=(4,1:24.2*! +2-/! +,-,! 29(.,-! :,d/-2%! 8(=()$1.,82%! 82)(8(_! )/4)24.-,-1/%! 12?/%! 82! 1,!







Ce8(V! %2! +-/8$?/! 24! 1,! +-(:2-,! &$(4)24,! 82! :,-V/! 82! "`JTMPQ;! #2,4Ol-,4m/(%! d! %$%!
,4.(7$/%! %/18,8/%! 1129,3,4! 1/%! $4(=/-:2%! d! 1,%! )/482)/-,)(/42%! :(1(.,-2%! /=()(,12%*!
/./-7,8/%!,:3/%!+/-!#/,&$^4!h,-)^,*!&$2!),-2)^,4!82!./8/!9,1/-!82%82!21!:/:24./!24!




:/:24./! X,3^,! /:(.(8/! )$,1&$(2-! -2=2-24)(,! ,! 1,! ,1(,4V,! &$2! X,3^,! :,4.24(8/! )/4! 211/%! X,%.,!
/).$3-2!82!"`JN;!
MMK! GHCABfH\!B#F]\*!aQQNS!"QMO"QP;!!
MMJ! \hH*! F*! 1;! M*! 2;! "Q*! 8;! M;! H4%.-$))(/42%! ,1! )/482! 82! C$:3-2! g2-:/%,! %/3-2! 1/%! X/:3-2%! 82! #2,4O
l-,4m/(%;!j,4V,4,-2%*!aQ!82!:,-V/!82!"`JT;!!
MPQ!!hFhhEZ*!aQQaS!"J`;!\!Ce8(V!1127,-/4!"P"!X/:3-2%*!82!1/%!)$,12%!"J!2-,4!/=()(,12%;!!
MP"! \hH*! F*! 1;! M*! 2;! "Q*! 8;! P;! C/:$4(),)(_4! 82! 1,! 1127,8,! 82! #2,4Ol-,4m/(%! d! %$%! )/1,3/-,8/-2%! ,! Ce8(V;!
Ce8(V*!"K!82!:,-V/!82!"`JT>!hFhhEZ*!aQQaS!"JKO"JJ;!F1!X(%./-(,8/-!4/-.2,:2-(),4/!%2W,1_!&$2!1/%!
X/:3-2%! 82! #2,4Ol-,4m/(%! -24$4)(,-/4! /=()(,1:24.2! ,! %$! -,47/! :(1(.,-! d! ,! %$! +24%(_4! 24! "`JK*!
,$4&$2*! )/:/! %2! X,! 9(%./*! %$! 4$1(8,8! 2-,! :,4(=(2%.,! 82%82! &$2! 82%2:3,-),-/4! 24! 1,! <24^4%$1,;!




H4()(,1:24.2*! 1/%!,4.(7$/%!427-/%!,$@(1(,-2%!,+24,%! %$%)(.,-/4! -2)21/%!24.-2! 1,!
+/31,)(_4! 7,8(.,4,*! &$2! 1/%! /3%2-9,3,! )/4! )$-(/%(8,8;! Z(4! 2:3,-7/*! 1,%! ,$./-(8,82%!
+24(4%$1,-2%!2-,4!)/4%)(24.2%!82!&$2!8()X,!,).(.$8!+/8^,!),:3(,-*!%/3-2!./8/!%(!#2,4O
l-,4m/(%! d! %$%!X/:3-2%! (4.24.,3,4! %$3129,-%2!24! ,&$21! 4$29/!82%.(4/MPa;! </-! 2%.2! d!
/.-/%! :/.(9/%*! C$:3-2! g2-:/%,! /+._! +/-! %2+,-,-! ,! #2,4Ol-,4m/(%! 82! %$! ,4.(7$/!
)/1,3/-,8/-!<-2,$*!82!)$d,!)/48$).,!%2!X,3^,4!-2)(3(8/!(4=/-:2%!427,.(9/%MPM;!H7$,1!%2!
X(V/! )/4! 21! ,4.(7$/! ,d$8,! 82! ),:+/! d! %2)-2.,-(/! 82! #2,4Ol-,4m/(%*! I2=239-2*! +/-! 21!
:(%:/!:/.(9/MPP;! C$:+1(248/! 1,%! _-8242%! 82! 1,! C/-/4,*! 21! 7/32-4,8/-! 82! Ce8(V! %2!
24.-29(%._! )/4! #2,4Ol-,4m/(%*! &$(24! 12! )/4=2%_! %$! 82%2/! 82! /3.242-! .(2--,%! +,-,!
828(),-%2!,1!)$1.(9/!82!,17/8_4!d!),=5*!1/!&$2!12!+2-:(.(-e!7,-,4.(V,-!1,!%$3%(%.24)(,!82!
%$%! X/:3-2%;! ]2! 2%.2! :/8/*! %2! 12%! )/:+24%,-^,! +/-! 1,! +5-8(8,! 82! %$%! +,-)21,%! 24!
Z,4./!]/:(47/!d!%2!12%!+-2:(,-^,4!%$%!%2-9()(/%!24!21!+,%,8/MPN;!!
<$2%./! &$2! C$:3-2! g2-:/%,! .2:^,! &$2! 1/%! +-/312:,%! 82-(9,8/%! 82! 1,!
-2%(824)(,! 82! 1/%! ,4.(7$/%! ,$@(1(,-2%! 24! Ce8(V! %2! 82%,.,%24! +-/4./*! ,)/4%2?_!
8(%+2-%,-1/%!24!8(%.(4./%!+$4./%!821!)/4.(424.2!,:2-(),4/*!)/:/!+-29(,:24.2!%2!X,3^,!
X2)X/!)/4!%$%!)/:+,W2-/%;!Z$%!+2/-2%!+-29(%(/42%!4/!.,-8,-/4!24!)/4=(-:,-%2*!d,!&$2!
,! +,-.(-! 82! ?$4(/! 82! "`JT! 1,! ,.:_%=2-,! 82! 1,! )($8,8! )/:24V_! ,! 24-,-2)2-%2! +/-! 1,!
+24$-(,! 82! 1/%! 427-/%! ,$@(1(,-2%*! &$2! 9(2-/4! -2)/-.,8,! 1,! ,%(74,)(_4! 82! %$%! ,4.(7$/%!
7242-,12%;!]2!-2%$1.,%!82!211/*!%$!,).(.$8!%2!9/19(_!:e%!9(/124.,!d*!1_7(),:24.2*!)-2)(_!
21!-2)21/!d!21!+-2?$()(/!82!1,!+/31,)(_4!X,)(,!211/%;!C$:3-2!g2-:/%,!(4.24._!29(.,-!&$2!





MPa! \hH*! F*! 1;! M*! 2;! "Q*! 8;! "`;! ]2%)-(+)(_4! 82! 1/%! %$=-(:(24./%! 82! 1/%! 427-/%! ,$@(1(,-2%! +/-! H74,)(/! 82!
\)/%.,;!j,8-(8*! `! 82! ?$1(/! 82! "`JT;! <-/4./! 1,! )$-(/%(8,8! 82! 1,! +/31,)(_4! 7,8(.,4,! +/-! 1/%! 427-/%!







2@.24$,)(_4!82! 1/%! ,4.(7$/%! ,$@(1(,-2%;! I,! )/48()(_4!82! #2,4Ol-,4m/(%! ,!:28(,8/%!82!
?$4(/!2-,!)-^.(),*!d,!&$2!%2!X,3^,!9(%./!/31(7,8/!,!)/4.-,2-!$4,!82$8,!82!KNQ!+2%/%!24!
8(92-%/%!2%.,312)(:(24./%!82!1,!)($8,8!82!Ce8(VMPT;!<$2%./!&$2*!)$,48/!)/4.-,?/!8()X,!
82$8,*! %$! (4.24)(_4! X,3^,! %(8/! +-/922-%2! 82! 9^92-2%! d! /.-/%! +-/8$)./%! 82! +-(:2-,!
42)2%(8,8*!+(8(_!&$2!21!7/3(2-4/! 1,!%,18,%2;!F1!2?2)$.(9/! 1,!,%$:(_*!+2-/!8(%+$%/!&$2!
#2,4Ol-,4m/(%! =$2-,! 9(7(1,8/! +,-,! 29(.,-! &$2! %$%! 7,%./%! %$+2-,%24! %$! ,%(74,)(_4;! F1!








82%.(4/! =(4,1;!F1! ),$8(11/!427-/!%/1()(._! (4[.(1:24.2!&$2!%2! 12!+2-:(.(2%2!24.-29(%.,-%2!
)/4!21!-2d!24!j,8-(8!+,-,!8,-12!,!)/4/)2-!%$%!%$=-(:(24./%!d!%$%!,%+(-,)(/42%*!+2-/!21!
2?2)$.(9/!-2)X,V_!%$!+2.()(_4!+,-,!29(.,-!21!2%)e48,1/!&$2!+/8^,!+-/9/),-!1,!+-2%24)(,!
82!$4!427-/!24! 1,!C/-.2MPK;! !F4!),:3(/*! %^! %2!,.248(_!%$!82:,48,!82!4$29/!82%.(4/S!
(4()(,1:24.2! %2! +24%_! 249(,-1/%! ,! C,-,),%*! ,! 1,! )/%.,! 82! C,-.,724,! 82! H48(,%*! /! ,!
)$,1&$(2-! /.-/! 1$7,-! U8/482! $3(2)2! {%()|! +/)/%! 427-/%*! d! :24/%! l-,4)2%2%! +,-,!
2%)$%,-%2! 82! 1/%! (4%$1./%! &$2! +$28,4! /)$--(-12%! +/-! 5%./%! )/:/! 12%! ,! ,)/4.2)(8/! 24!
Ce8(V*! d! ,4! %$=-(8/! )/4! +-$824)(,YMPJ;! \4.2! 1,! 82:/-,! 82! 1,! 82)(%(_4! =(4,1*! h/8/d!






MP`! \hH*!F*! 1;!M*!2;!"Q*!8;!"N;! H4=/-:2!821!)/482!82!C$:3-2!g2-:/%,!,1!<-^4)(+2!82! 1,!<,V;!Ce8(V*!"M!82!
?$4(/!82!"`JT>!GHCABfH\!B#F]\*!aQQNS!"NTO"N`;!




MNQ!!hFhhEZ*! aQQaS! "JK;! Z27[4! 2%.2! X(%./-(,8/-*! 1,! +24%(_4! 82! 1/%! /=()(,12%! 82! 1,%! ,4.(7$,%! .-/+,%!
! ! "M`!
I/%!/=()(,12%!82!%$!.-/+,!2%.,3,4!8(%+$2%./%!,!.-,%1,8,-%2!,!)$,1&$(2-!/.-,!+,-.2!






:,.2-(,*! ,! 1,! +,-! &$2! 1,%! ,$./-(8,82%! 8/:(4(),4,%! .,:3(54!427,-/4! 1,! 2@(%.24)(,! 82!
)$,1&$(2-! 8/)$:24./! /=()(,1! %/3-2! 1,! %/18,8,! 82! 1/%! 7242-,12%! 427-/%;! j$d!
+-/3,312:24.2*!-29/),-/4!1,!f2,1!B-824!82!"`JM!+/)/!82%+$5%!82!1,!+$31(),)(_4!82!1,!
+,V! 82! b,%(12,! 24! Z,4./! ]/:(47/! d! =(47(2-/4! (74/-,-1,*! +,-,! %(124)(,-! )$,1&$(2-!
)/:+-/:(%/!/=()(,1!)/4!&$(242%!X,3^,4!)/:2.(8/!,3$%/%!82! 1,!.,11,!82! 1,!:,%,)-2!82!
b,d,?e;!</-!.,4./*!j,8-(8!d!Z,4./!]/:(47/!%_1/!2%.$9(2-/4!8(%+$2%./%!,!-2)/4/)2-!,!
1/%! 2@! /=()(,12%! 427-/%! $4,! +24%(_4! 24! )/4)2+./! 82! U%/)/--/Y! +,-,! =,)(1(.,-! %$!
%$3%(%.24)(,! :(24.-,%! 2%.$9(2%24! 24! Ce8(V;! F1! 2?2)$.(9/! 2%+,W/1! .,:3(54! 427_! ,! 1/%!
,4.(7$/%! 7242-,12%! 427-/%! %$! -,47/!:(1(.,-*! ,127,48/! &$2! 1/! X,3^,4! +2-8(8/! )$,48/!
82%2:3,-),-/4!24!1,!F%+,W,!+24(4%$1,-MNa;!A-,%!$4,!,-8$,!+/15:(),*!%_1/!)/4%(7$(2-/4!
&$2!21!7/3(2-4/!82!j,8-(8!%2!)/:+-/:2.(2%2!,!-2%+2.,-!1,!+24%(_4!82!#2,4Ol-,4m/(%*!
&$2! 21! ),$8(11/! 2:+12_! +,-,! :,4.242-! .,4./! ,! %$! =,:(1(,! )/:/! ,! %$%! %$3/-8(4,8/%!
,=(4),8/%!)/4!51!24!Ce8(V;!!
I,!,).(.$8!821!7/3(2-4/!2%+,W/1!=$2!)/4.-,8()./-(,!+/-&$2!,1!:(%:/!.(2:+/!&$2!
+-(9_! ,! 1/%! ,4.(7$/%! ,$@(1(,-2%! 82! %$! -,47/! d! %$! %/18,8,*! .,:3(54! ,8:(.(_! &$2! X,3^,!
)/4)28(8/!,17$4/%!,%)24%/%!,! 1/%!),$8(11/%!-232182%!82!Z,(4.O]/:(47$2!+,-,!+-2:(,-!
%$%!%2-9()(/%!d!:,4.242-1/%!=(212%!,!1,!C/-/4,;!H4)1$%/!24!,17$4/%!8/)$:24./%!/=()(,12%*!











-2)/4&$(%.,! 82! </-.! j,-7/.;! \! )/:(24V/%! 82! "`JT*! )$,48/! 1/%! X/:3-2%! 82! #2,4O
l-,4m/(%! %2! X,3^,4! )/492-.(8/! 24! $4! (4)_:/8/! /3%.e)$1/*! F%+,W,! %2! ,)/7(_! ,! 1,%!
)1e$%$1,%!821!82)-2./!82!)/4)2%(_4!82!,&$211,%!)/482)/-,)(/42%!+,-,!,4$1,-!%$!9,1(82V!
/=()(,1;! k/! /3%.,4.2*! %$! :2-,! )/4)2%(_4! +/-! f2,1! ]2)-2./! 82:/%.-,3,! &$2! X,3^,4!
.24(8/!=$2-V,!127,1*!&$2!21!:/4,-),!82%2_!/)$1.,-!82%+$5%!+,-,!24)$3-(-!%$!9(4)$1,)(_4!
U92-7/4V/%,Y!)/4!,&$211/%!X/:3-2%;!!
I,! %(.$,)(_4! 82! 1/%! ,4.(7$/%! ,$@(1(,-2%! =$2! ),8,! 92V! :e%! 8(=^)(1! 24! 1,! ),+(.,1!
7,8(.,4,*!:(24.-,%!21!7/3(2-4/!2%+,W/1!8(1,.,3,!1,!82)(%(_4!%/3-2!%$!82%.(4/!82=(4(.(9/;!
]2%2%+2-,8/! +/-! %$! +24$-(,*! #2,4Ol-,4m/(%! 2@(7(_! &$2! %2! 12! +2-:(.(2%2! .-,%1,8,-%2! ,!
#2-2V*!)/4924)(8/!82!&$2!,11^!+/8-^,!:,4.242-!,!1,%!=,:(1(,%!,!%$!),-7/!%(4!+,82)2-!1,!
),-2%.^,! 9(9(8,! 24! Ce8(V;! F4! /).$3-2! 82! "`JT*! 1,! C/-/4,! 82)(8(_! 249(,-! ,1! 7-$2%/! 82!
,&$211/%!(48(9(8$/%!,!1,!C/%.,!82!1/%!j/%&$(./%*!24!1,!),+(.,4^,!7242-,1!82!h$,.2:,1,*!
+2-/!.,:3(54!,),3_!-29/),48/!8()X,!82)(%(_4!+/-!1,!(4:(424.2!7$2--,!24.-2!F%+,W,!2!
H471,.2--,*! &$2! /31(7,3,! ,! 1/%! X/:3-2%! 82! #2,4Ol-,4m/(%! ,! +2-:,42)2-! 24! Ce8(V! 82!
:/:24./MNP;!I,!-2%/1$)(_4!=(4,1!1127_!24!"K"M*!),%(!8/%!85),8,%!:e%!.,-82*!)$,48/!24!
+124,! h$2--,! 82! H482+24824)(,! 21! C/4%2?/! 82! f2724)(,! 82)(8(_! 8(%.-(3$(-1/%! +/-! 1,%!
8(%.(4.,%! )/1/4(,%!82!g(%+,4/,:5-(),*! ,+/de48/%2!24! 1,!f2,1!B-824!82!K!82! ?$1(/!82!
"K"a;!I,%!+-(:2-,%!%,1(8,%!/)$--(2-/4!24!8()(2:3-2!82!"K"M*!)/4!82%.(4/!,!1,!C/%.,!82!
1/%!j/%&$(./%! d!<$2-./!f()/;!\%^! )/4)1$^,! 1,!X(%./-(,!82! 1/%!,4.(7$/%! %/18,8/%!427-/%!
,$@(1(,-2%!82!C,-1/%!HG;!!
\+24,%! %2! )/4/)24! 82.,112%! %/3-2! 21! =(4,1! 82! %$! 7242-,1! 24! ?2=2*! 24! )$d,!
3(/7-,=^,! %2!:2V)1,4! (4=/-:,)(/42%! )/4.-,8()./-(,%;! G()./-(,! B?28,! X,! 2%.$8(,8/! %$%!
[1.(:/%! ,W/%! 82! 9(8,*! 24! 1/%! &$2! 21! 2@! 7242-,1! X(%+,4(V_! %$! 4/:3-2! 82! +(1,*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
MNM! GHCABfH\!B#F]\*!aQQNS!"NP*!"Ta;!!









82%(74e48/%2! #$,4! l-,4)(%)/*! d! ,W,8(_! 21! ,+211(8/! <2.2)/$MNN;! l-24.2! ,! <,:+X(12! 82!
I,)-/(@*!&$2!,=(-:_!&$2!21!7/3(2-4/!2%+,W/1!X,3^,!)/4)28(8/!,!2%.2!,4.(7$/!),$8(11/!1,!
h-,482V,! 82! F%+,W,*! G()./-(,! B?28,! X,! %/%.24(8/! &$2! 1/%! +-2?$()(/%! -,)(,12%! 82! 1,%!
,$./-(8,82%! 2%+,W/1,%! X,)24! (49(,312! 8()X/! +1,4.2,:(24./*! +,-,! 21! &$2! ,82:e%! %2!
),-2)2!82!+-$23,%!8/)$:24.,12%MNT;!f2%+2)./!,!1,!82%,+,-()(_4!=^%(),!82!#2,4Ol-,4m/(%*!
82!&$(24!%2!82%)/4/)2!.,4./! 1,! =2)X,!)/:/!21! 1$7,-!82!82=$4)(_4*! 1,!2%.(:,)(_4!:e%!








































+,-.2! 2%+,W/1,! 82! 1,! (%1,! 82! Z,4./!]/:(47/*! .(2--,!
d,! 82! :,18()(_4! +,-,! 1/%! 31,4)/%*! d! 92-8,82-/!









82! 1,%! .-/+,%!427-,%!,1! %2-9()(/!82! 1,!f2+[31(),! =-,4)2%,;!\!)/4.(4$,)(_4*!%2!9,1/-,! 1,!
-2,))(_4! 82! 1/%! 8/:(4(),4/%! .-,%! )/4/)2-! 1,! 4/.()(,! 82! 1,! +,V! 82! b,%(12,*! &$2! 12%!
,--23,._!821!%24/!2%+,W/1!+,-,!)/492-.(-1/%!24!4$29/%!)($8,8,4/%!=-,4)2%2%;!F4!2%.2!










I,! +,-.()(+,)(_4! 82! A/$%%,(4.! I/$92-.$-2! 24! 1/%! +-(:2-/%! )/:+,%2%! 82! 1,!
-29/1$)(_4! 82! Z,(4.O]/:(47$2! X,! %(8/! $4! .2:,! 3,%.,4.2! )/4.-/92-.(8/! 24! 1,!
X(%./-(/7-,=^,;!\17$4/%!2%.$8(/%/%!82!8()X/!2+(%/8(/!X(%._-()/*! 24.-2!&$(242%!82%.,),!
    "Pa!
!!!!
k()o! k2%3(..*! X,4! 82=248(8/! &$2! =$2! 21! ),32)(11,! 9(%(312! 82! 1/%! -232182%! 82%82! 21!
+-(4)(+(/;!</-!%$!+,-.2*!/.-/%!2@+2-./%!24! 1,! -29/1$)(_4!X,(.(,4,*!)/:/!AX/:,%!B..!/!
],9(8!h277$%*! %/%.$9(2-/4!&$2!24! -2,1(8,8! I/$92-.$-2! %2!:,4.$9/! ,1!:,-724!82! 1/%!
8(%.$-3(/%!,1!+-(4)(+(/*!+/-&$2!,4.2%!82%2,3,!7,-,4.(V,-!1,!X$(8,!82!%$%!,4.(7$/%!,:/%!
,! F%.,8/%! E4(8/%! %,4/%! d! %,19/%*! ,%^! )/:/! )2-)(/-,-%2! 82! &$2! 1,! (4%$--2))(_4! 427-,!
.24^,! +/%(3(1(8,82%! -2,12%! 82! 5@(./MNK;! ],9(8! h277$%! /+._! +/-! $4,! +/%.$-,! :e%!



















%2! X,3^,! 1(:(.,8/! ,!:28(,-! 24.-2! 1/%! =-,4)2%2%! 31,4)/%! -2,1(%.,%! &$2! 82%2,3,4! 2@(1(,-%2! 24! Z,4./!
]/:(47/!d!21!+-/+(/!7/3(2-4/!8/:(4(),4/*! =,9/-2)28/-!82! 1,! (4%$--2))(_4!427-,;!</-! 1/!82:e%*! %2!
:,4.$9/!,1!:,-724!82!1,%!/+2-,)(/42%!,-:,8,%!:(24.-,%!4/!2%.$9/!%27$-/!82!&$2!1,!2:+-2%,!.24^,!
+/%(3(1(8,82%! -2,12%!82!5@(./S! UA/$%%,(4.! %2! -2%2-9,! 12! -Ç12!8'(4.2-:(8(,(-2!24.-2! 12%! )/4?$-5%!2.! 12%!








    "PM!
!!!!
,! 1/%! 427-2-/%! 2$-/+2/%! +/-! %$%! 242:(7/%*! +/%(312:24.2! 1/%! 8(-(724.2%! 821! -2(4/!
d/-$3,!82!Bd/;!\!%$!92V*!1/%!427-2-/%!1/!2%)1,9(V,-/4!d!1/!-2:(.(2-/4!,!1,%!+1,4.,)(/42%!
821! C,-(32;! \%^! +$2%! A/$%%,(4.! b-58,*! )/:/! 1,! :,d/-^,! 82! 1/%! 427-/%! )-(/11/%! 82!
\:5-(),*!2%.,3,!=,:(1(,-(V,8/!)/4!1,!)$1.$-,!d!1,!1247$,!82!1,!:2.-_+/1(;!h-,)(,%!,!211/*!
%(248/! ,[4! 2%)1,9/! +$8/! ,))282-! ,! ,17$4/%! 2%)-(./%! (1$%.-,8/%*! &$2! 12! X,3-^,4!
)/4)(24)(,8/!82!1,!:(%2-(,!82!1,!+/31,)(_4!82!)/1/-!24!21!k$29/!j$48/S!+/-!2?2:+1/*!
X,3^,! 12^8/! 1,!!"#$%"&*(8:"6%#%8:"RA*(*$(8%6"$"RA*()*#(K$'36"##*.*,$#(*$()A( 2%..*&2*(
)*#( 7A&%8K*,#( )',#( 6*#( )*AL( S,)*#! 821! ,3,8! f,d4,1;! Z$! ,%)24824)(,! 4/312! d! %$%!
)/4/)(:(24./%!:28()(4,12%!12!)/4=(-(2-/4!)(2-./!+-2%.(7(/!24.-2!1/%!82:e%!2%)1,9/%!82!
1,!X,)(248,!82!b-58,!d! 12!:2-2)(2-/4!21!,=2)./!821!8$2W/!82! 1,!+1,4.,)(_4*!b,d/4!82!
I(32-.,%;! n%.2! +-2:(_! %$%! 3$24/%! %2-9()(/%*! 24)/:248e48/12! .,-2,%! 82! )(2-.,!
-2%+/4%,3(1(8,8!d!)/4)28(548/12!1,!1(32-.,8!24!"```MT";!!
I,%! )(-)$4%.,4)(,%! 82%)-(.,%! :/.(9,-/4! &$2! A/$%%,(4.! b-58,! ,).$,%2! )/:/!
:28(,8/-!)$1.$-,1!24.-2!%$!,:/!d!21!-2%./!82!2%)1,9/%!82!1,!+1,4.,)(_4MTa;!C/:/!.,1*!%2!







)/4! %$! ,:/! 2@+1(),-^,*! 24! +,-.2*! %$! ,$%24)(,! 82! 1,%! =(1,%! -232182%! 24! 1,%! ?/-4,8,%!
(4:28(,.,:24.2!+/%.2-(/-2%!,! 1,!)2-2:/4(,!82!b/(%!C,c:,4*!:(24.-,%!.-,:_!1,!%,1(8,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
MT"!!]EbBHZ*! aQQPS! "`">! bFII*! aQQ`S! "KOKM;! \&$^*! 21! ,$./-! ,+/-.,! 8,./%! (4.2-2%,4.2%! %/3-2! A/$%%,(4.!
I/$92-.$-2!,4.2%!821!2%.,11(8/!-29/1$)(/4,-(/;!
MTa!!GBGFIIF*! "JKNS! "T"O"`P;! ]232! 24.2482-%2! 1,! :28(,)(_4! )$1.$-,1! )/:/! 1,! (4.2-:28(,)(_4! 24.-2!
8/:(4,4.2%!d!8/:(4,8/%!2?2-)(8,!+/-!82.2-:(4,8/%!(48(9(8$/%!/!)/12).(9/%!%/)(,12%*!)$d,!1,3/-!%2!92!
=,9/-2)(8,! +-2)(%,:24.2! +/-&$2! 2%.e4! ,! :(.,8! 82! ),:(4/! 24.-2! ,:3/%! 2%.-,./%! %/)(,12%;! F4! 1,%!
+1,4.,)(/42%!,:2-(),4,%*!1,!:28(,)(_4!)$1.$-,1!,8&$(-(_!$4,!(4.2-2%,4.2!92-.(24.2!-,)(,1*!d,!&$2!=$2!
2:+12,8,! +/-! 1/%! +1,4.,8/-2%! +,-,! .-,4%:(.(-! ,! 1/%! 2%)1,9/%! 1/%! )_8(7/%! 82! )/48$).,! 31,4)/%*!
(:+$2%./%! +,-,! )/4%2-9,-! 21! /-824! 24! 1,%! +1,4.,)(/42%;! <,-,! 211/*! )/4.,-/4! )/4! 1,! ,d$8,! 82!
82.2-:(4,8/%!2%)1,9/%!U82!51(.2Y!/!U),-(%:e.()/%Y*!24.-2!1/%!&$2!%2!)/4.,3,!A/$%%,(4.!b-58,;!<-/4./*!
1,! :28(,)(_4! )$1.$-,1! %2! 9/19(_! )/4.-,! 1/%! X,)248,8/%! ,4.(11,4/%*! d,! &$2! 1/%! ),$8(11/%! 427-/%*!
.-,4%:(%/-2%! 82! 1,%! 8(-2).-()2%! 82! 1/%! 8$2W/%*! ,+-/92)X,-/4! %$! ,%)24824)(,! %/3-2! 21! -2%./! 82!
2%)1,9/%!+,-,!/-7,4(V,-!-2321(/42%!427-,%;!!
    "PP!
!!!!
82! 1,! =,:(1(,! I(32-.,%! 82! Z,(4.O]/:(47$2MTM;! <-2)(%,:24.2! 2%.,! ,))(_4! 12!:2-2)(_! 21!
21/7(/!82!%$%!)/4.2:+/-e42/%*!24.-2!&$(242%!%2!)/4.,3,!21!,$./-!82!1,!!"#$%&"'()*(6'(
S#6'()*(+',$%(-%.",/%;!F%.2![1.(:/!X,1,7_!,&$21!U-,%7/!82!$:,4(8,8!.,4!92X2:24.2!
)/:/! (42%+2-,8/Y! 24.-2! U.,12%! 2%)24,%! 82! 3,-3,-(2! 1,!:e%! ,.-/VY! MTP;! \$4&$2! 8()X/!
,$./-!%(124)(_!1,!(824.(8,8!821!3242=,)./-!82!,&$211,!=,:(1(,!31,4),!82!Z,(4.O]/:(47$2*!
1/%!8,./%!&$2!,+/-.,!d!21!)/4.2@./!+2-:(.24!(824.(=(),-1/!)/4!A/$%%,(4.;!!
C$,48/! 1,! =,:(1(,! I(32-.,%! 2%.,3,! ,! %,19/! 24! k/-.2,:5-(),*! A/$%%,(4.! b-58,!
,+-/92)X_!%$!),-(%:,!+,-,!/-7,4(V,-!,!+,-.2!82!1/%!-232182%!82!Z,(4.O]/:(47$2!)/4.-,!
1,! 51(.2! 31,4),;! \1! +-(4)(+(/! =$2! $4! :2-/! %$3/-8(4,8/! 82! b(,%%/$*! +2-/! %$! +-2%.(7(/!
)-2)(_!.-,%!9,-(,%!,))(/42%!,-:,8,%!%(74(=(),.(9,%!)/:/!1,!)/4&$(%.,!82!#$,4,!j5482V*!
F442-d!d!</-.!j,-7/.;!<2%2!,!211/*!?,:e%!%2!12!)/4=(-(_!21!:,48/!%$+-2:/!82!1,%!.-/+,%!
,$@(1(,-2%! 82! C,-1/%! HG*! d,! &$2! +,-,! ,1),4V,-1/! 823^,! %/3-2+/42-%2! ,1! 1(82-,V7/!
(4)/4.2%.,312! 82! #2,4Ol-,4m/(%! d! b(,%%/$;! C/4%)(24.2! 82! 1,! 8(=()$1.,8! &$2! 211/!
24.-,W,3,*!A/$%%,(4.!(4.24._!82%X,)2-%2!82!,:3/%!),$8(11/%!+/-!1/%!:28(/%!,4,1(V,8/%!
24!21!),+^.$1/!,4.2-(/-!d*!=(4,1:24.2*!82%2-._!,1!3,48/!=-,4)5%*!%(:$1,48/!-2%+,18,-!1,!
1(32-.,8! $4(92-%,1! %,4)(/4,8,! -2)(24.2:24.2! +/-! 1,! C/4924)(_4! 21! P! 82! =23-2-/! 82!
"`JPMTN;! I,! :28(,)(_4! 821! ),+(.e4! 7242-,1! (4.2-(4/! 82! Z,(4.O]/:(47$2*! n.(2442!
I,92,$@*!=$2!)-$)(,1!+,-,!=,9/-2)2-!%$!,8X2%(_4!,!1,%!=(1,%!-2+$31(),4,%*!-,.(=(),8,!21!T!
82!:,d/;!A/$%%,(4.!I/$92-.$-2!(47-2%_!24!1,%!=(1,%!=-,4)2%,%!)/:/!7242-,1!82!3-(7,8,;!
F4! ,821,4.2*! 1,%! ,$./-(8,82%! 2%+,W/1,%! 12! 824/%.,-/4! +/-! %$! .-,()(_4S! +/-! 2?2:+1/*!
#/,&$^4!h,-)^,!1/!11,:_!U./-4(112-/!82!1,!l-,4)(,!&$2!+,%_!,1!%2-9()(/!82!F%+,W,!82%+$5%!
82!%$+1(),-!,!2%.2!h/3(2-4/!L~R!%(4!/.-/!:/.(9/! ?$%./!&$2! 1/%! (:+$1%/%!82!%$!+2-=(8(,!
)/:2.(_! 1,! 3,%.,-8^,! 82! 9/192-! )/4.-,! 1,! F%+,W,YMTT;! H4:28(,.,:24.2! 82%+$5%! 82! %$!
,1(%.,:(24./*! $4/! 82! 1/%! 8(+$.,8/%! 82! Z,(4.O]/:(47$2! 24! 21! 7/3(2-4/! 82! 1,!
C/4924)(_4*!I/$(%O<(2--2!]$=,d*! 12!-2:(.(_!$4,!),-.,!+,-,!,7-,82)2-12!%$!,+$2%.,!+/-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
MTM! ZCf\C*! #q! y! gfC*! C;! ";! A-,4%)-(+)(_4!:2),4/7-,=(,8,! 821! .2%.(:/4(/! 82! C51(74d! \-8/$(4! %/3-2! 21!
(4()(/!82!1,!-29/1$)(_4!2%)1,9,;!L"`J"R;!
MTP( !"#$%&"'()*(6'("#6'()*(+',$%(-%.",/%PPPS!""KO""J;!!
MTN! bI\CqbEfk*! "JKKS! aaaOaaM>! <B<qHk*! aQ""S! M``;! F%.2! [1.(:/!X,! ,127,8/!&$2! 1,! C/4924)(_4! 8(/! 21!
+,%/!+-2%(/4,8,!+/-!1/%!%$)2%/%!82!I2!C,+*!82%2/%,!82!,.24$,-!/!=(4(&$(.,-!1,%!.24%(/42%!-,)(,12%!24!
Z,(4.O]/:(47$2;!!
MTT! \gk*!F*!MPQ`! {"|;!D$2?,%!82! #/,&$^4!h,-)^,!,!f/$:2!+/-! 1/%!,3$%/%!82!A/$%%,(4.!I/$92-.$-2!24! 1,!
./:,!82!be4(),;!Z,4./!]/:(47/*!T!82!,7/%./!82!"`JT;!!
    "PN!
!!!!
l-,4)(,! 2! (48(),-12! 1/%! +-(4)(+(/%! &$2! 823^,4! 7$(,-! %$! )/48$).,! 24! ,821,4.2;! \:3/%!
(4.2-),:3(,-/4! 9,-(,%!:(%(9,%*! 24! 1,%! &$2! 2%.2! [1.(:/!:,4(=2%._! ,1! 7242-,1! 427-/! %$!












2%.2! [1.(:/! .,:+/)/! )/4=(_! +124,:24.2! 24! I,92,$@*! +2-/! +-2=(-(_! :,4.242-! $4,!
,).(.$8!)/-8(,1!X,)(,!51!%(4!+2-82-!82!9(%.,!%$%!/3?2.(9/%!+2-%/4,12%;!</-!2?2:+1/*!2@(7(_!
,! I,92,$@! )$,.-/! -27(:(24./%! ,-:,8/%! +,-,! -2=/-V,-! %$%! +/%()(/42%! d! )/4%/1(8,-! %$!
,$./-(8,8*! 24!+-29(%(_4!82!&$2! l-,4)(,! (4.24.,%2!827-,8,-1/*! -2)21/%,!82! %$! ,%)24%/!
%[3(./;!\1!:(%:/!.(2:+/*!+,-,!)$3-(-%2!1,!2%+,18,!d!4/!82+/%(.,-!./8/%!%$%!(4.2-2%2%!24!
:,4/%!82!l-,4)(,*!A/$%%,(4.!I/$92-.$-2!.,:3(54!3$%)_!,+/d/%!24.-2!1/%!427-/%!82!1,!
<-/9(4)(,! 821! k/-.2*! ,4.2! &$(242%! %2! +-2%24._! U)/:/! ,17$(24! &$2! 1$)X,! +/-! %$%!
(4.2-2%2%! d! 24! &$(24! +$2824! )/4=(,-! +,-,! -2%/192-! %$%! +-/312:,%*! 21! X/:3-2! &$2!
2%.,3,!,!%$!1,8/!24!1,!1$)X,!)/4.-,!1,!2%)1,9(.$8YMTJ;!
I,! )-2)(24.2! (4=1$24)(,! 82! A/$%%,(4.! I/$92-.$-2! ,4.2! 1/%! -2+-2%24.,4.2%!82! 1,!







    "PT!
!!!!
)/4%+(-,)(_4!:$1,.,!=$2!21!+-/+(/!7/32-4,8/-!82!1,!+1,V,*!#2,4OI/$(%!G(11,.2M`Q;!F1!7/1+2!
82! F%.,8/! =-,),%_! +/-&$2! ,17$4/%! :(2:3-/%! 82! 1,! :$4()(+,1(8,8! 82! I2! C,+!
+2-:,42)(2-/4! =(212%! ,! I,92,$@! d! +/-&$2! 1,%! .-/+,%! 82! I/$92-.$-2! (4.2-9(4(2-/4! ,!
.(2:+/!+,-,!-2%),.,-12!d!,3/-.,-!21!)/:+1/.;!\&$21!%$)2%/!=$2!82)(%(9/!24!1,!),--2-,!821!
7242-,1! I/$92-.$-2*! +$2%./! &$2! I,92,$@! 12! ,7-,82)(_! %$! +-/9(824)(,1! :28(,)(_4!
4/:3-e48/1/!7/32-4,8/-!82!1,!)/1/4(,!d!7242-,1!82!8(9(%(_4;!F4!1,!)2-2:/4(,!82!./:,!
82!+/%2%(_4*!21!),+(.e4!7242-,1!821!h$,-()/!%2!82%X(V/!24!X,1,7/%!X,)(,!2%.2![1.(:/!d!1/!
(824.(=()_! )/:/! 21! %,19,8/-! 82! 1,! f2+[31(),! d! 1,! 24),-4,)(_4! 821! -2824./-! 82! 1/%!
2%)1,9/%! 821! h$,-()/*! +-/=2.(V,8/! +/-! f,d4,1M`";! <,-,8_?(),:24.2*! 1/%! :(%:/%!
)/4%+(-,8/-2%! :$1,./%*! &$2! X,3^,4! (4.24.,8/! =-24,-! 21! ,%)24%/! 821! 7242-,1! 427-/*!





\! 1,! 1,-7,*! 1,!82%2-)(_4!82!A/$%%,(4.! I/$92-.$-2!,! 1,%! =(1,%! =-,4)2%,%! (4)1(4_! 1,!
3,1,4V,! ,! =,9/-! 82! 1,! C/4924)(_4! k,)(/4,1! 24! I,! F%+,W/1,*! ,$4&$2! ,1! +-(4)(+(/! %$%!
.-/+,%!,[4!+,82)(2-/4!%2-(/%!-292%2%! =-24.2!,!h-,4!b-2.,W,!d!F%+,W,M`M;!\! =(4,12%!82!
"`JP*! 1,! %(.$,)(_4! ),:3(_! -,8(),1:24.2! +/-! 9,-(/%! :/.(9/%S! h-,4! b-2.,W,*! &$(Ve! 24!





l$2-.2!]21=^4! d! /-(7(4_! 1,! )-(%(%! (4%.(.$)(/4,1! &$2! =,9/-2)(_! 1,! )/4&$(%.,! 2%+,W/1,! 82! ,&$21! 24)1,92!
2%.-,.57()/;! F1! 7/3(2-4/! )/1/4(,1! 8/:(4(),4/! (4.2-+-2._! 2%.2! 4$29/! 2+(%/8(/! 82! I2! C,+! )/:/! $4!
)/4=1()./! :/.(9,8/! +/-! U1,! 8(92-%(8,8! 82! )/1/-2%Y*! &$2! UX,! 8,8/! 21! +-(4)(+(/! 2%24)(,1! 82! $4,!







82! 1,! +,V! 82!b,%(12,;! F4! ,&$21!:/:24./*! 1,%! 9()./-(,%! .2:+-,4,%! 821! 2?5-)(./! 8/:(4(),4/! =-24.2! ,!
A/$%%,(4.!I/$92-.$-2!%$%)(.,-/4!1,!2$=/-(,!82!1,%!,$./-(8,82%!)/1/4(,12%*!&$2!%2!3$-1,-/4!821!U+5-=(8/!
A/$.OZ,(4.Y! d!:,4(=2%.,-/4!&$2! %$!82--/.,!82:/%.-,3,!&$2! %2!X,3^,! 2&$(9/),8/!,1! ,+/%.,-! +/-! 1,!
),$%,!=-,4)2%,;!!
    "P`!
!!!!
(48$8,312:24.2!,1.2-,-^,!21!%(%.2:,!(4.2-4,)(/4,1!82!,1(,4V,%*!,3,48/4_!%$!2%.-,.27(,!
/=24%(9,! 24! 1,! (%1,! d! /+._! +/-! -2=/-V,-! 1,! 82=24%,! 82! 1,%! H48(,%! B))(824.,12%!
b-(.e4(),%M`P;! F4! .,12%! )(-)$4%.,4)(,%*! 1/%! ,$@(1(,-2%! 821! 7242-,1! I/$92-.$-2! 7,4,-/4!
)/4=(,4V,*! %/3-2! ./8/! +/-&$2! %2! 9(2-/4! 1(3-2%! 82! 1,! +-2%(_4! 3-(.e4(),*! &$2! 12%! X,3^,!
/31(7,8/!,!/)$+,-%2!82!8/%!=-24.2%!8(%.(4./%;!\82:e%*!21!2?5-)(./!)/1/4(,1!8/:(4(),4/!
%27$^,! ,8/12)(248/! 82! 1,! :(%:,! (4/+2-,4)(,! &$2! 21! ,-V/3(%+/! </-.(11/! X,3^,!
824$4)(,8/!.(2:+/!,.-e%M`N;!h-,)(,%!,!1,!(492-%(_4!./.,1!82!1,!%(.$,)(_4!24!I,!F%+,W/1,*!
,%2%.,-/4! 9,-(/%! 7/1+2%! )/4.$4824.2%! ,! 1,%! .-/+,%! 8/:(4(),4,%! d! )/4&$(%.,-/4! 1/%!
24)1,92%! =-/4.2-(V/%! 82! Z,4! f,=,21*! Z,4! j(7$21! 2! g(4)X,*! )$d/%! 92)(4/%! 823(2-/4!
-2.(-,-%2! ,1! )24.-/! 82! 1,! (%1,*! )/4)-2.,:24.2! ,! I,%! C,/3,%! d! be4(),*! d! ,! 1,%! +1,V,%!
%2+.24.-(/4,12%! 82! ],?,3_4*! b,d,?e! d! j/4.2)-(%.(;! F%.,%! [1.(:,%! .,:3(54! ,),3,-/4!
),d248/! 24! :,4/%! 82! A/$%%,(4.! I/$92-.$-2! +/)/! 82%+$5%*! 82! :/8/! &$2! %$%!
X,3(.,4.2%!.$9(2-/4!&$2!)/4)24.-,-%2!24!I,%!C,/3,%!d!be4(),M`T;!!













2@+/-.,-! 1,! -29/1$)(_4! ,1! -2%./! 82! F$-/+,;! <,-,! 29(.,-1/*! \$%.-(,*! <-$%(,*! 1/%! -2(4/%! 82! ke+/12%! d!
C2-82W,*!h-,4!b-2.,W,*!1,%!<-/9(4)(,%!E4(8,%!d!F%+,W,!=/-:,-/4!1,!<-(:2-,!C/,1()(_4*!24=-24.,8,!,!1,!
l-,4)(,! -29/1$)(/4,-(,! 24! 1,! h$2--,! )/4.-,! 1,! C/4924)(_4*! &$2! %2! 2@.248(_! 24.-2! "`JM! d! "`JN;! \1!
+-(4)(+(/*!1,%!+/.24)(,%!82!1,!C/,1()(_4!)/%2)X,-/4!,17$4,%!9()./-(,%!=-24.2!,1!2?5-)(./!-29/1$)(/4,-(/*!
+2-/! 24! "`JP! <-$%(,! d! F%+,W,! )/:24V,-/4! ,!:/%.-,-! %(74/%! 82! ,7/.,:(24./*! &$2! 12%!:/9(2-/4! ,!





    "PK!
!!!!
%2!)/:+-/:2.^,!,!+-(4)(+(,-!1,!,42@(_4!82!Z,4./!]/:(47/!)$,4./!,4.2%*!)/:24V,48/!
+/-! 1/%! 24)1,92%! =-/4.2-(V/%! +,-,! ,9,4V,-! 7-,8$,1:24.2! X,)(,! 21! 2%.2;! F1! 7/3(2-4/!
8/:(4(),4/!823^,!,3,48/4,-!./8,%!1,%!,-:,%!d!:$4()(/42%!24!Z,4./!]/:(47/*!d,!&$2!
1/%! =-,4)2%2%! 1,%! $%,-^,4! +,-,! 82=2482-! ,&$21! .2--(./-(/! 24! 21! =$.$-/;! F%+,W/12%! d!
=-,4)2%2%! 8,3,4! +/-! X2)X/! &$2!:$)X/%! %[38(./%! 82! C,-1/%! HG! -2)X,V,-^,4! 21! 4$29/!
7/3(2-4/>! +/-! .,4./*! ,)/-8,-/4! &$2! &$(242%! 4/! 82%2,%24! +2-:,42)2-! 3,?/! 1,!
,8:(4(%.-,)(_4! =-,4)2%,!%2! .-,%1,8,%24!,!/.-,%!)/1/4(,%!8$-,4.2!21!,W/!%(7$(24.2;!</-!
[1.(:/*! 1/%! =(-:,4.2%! 821! .-,.,8/! X,3^,4! :,4(=2%.,8/! &$2! 1/%! /=()(,12%! 2%+,W/12%! d!
=-,4)2%2%! 823^,4! )/1,3/-,-! 24! ./8/!:/:24./! +,-,! 8,-12! )$:+1(:(24./! 82! 1,!:2?/-!
=/-:,!+/%(312M``;!
I,! -2,))(_4! 82! 1,%! ,$./-(8,82%! 8/:(4(),4,%! 4/! %2! X(V/! 2%+2-,-! d! 21! aN! 82!
/).$3-2!1/%!:(2:3-/%!821!),3(18/!82!1,!)($8,8!82!Z,4./!]/:(47/*!24),32V,8/%!+/-!21!
-27(8/-! d! /(8/-! 82! 1,!\$8(24)(,*! A(3$-)(/! #/%5!82! Z.2-1(47*! -2:(.(2-/4! ,! 1,! C/-/4,!$4!
:,4(=(2%./! 82! +-/.2%.,! +/-! 21! ,3,48/4/! -2+24.(4/! 82! 1,! )/1/4(,! 24! :,4/%! 82!
l-,4)(,M`K;!Z(!%2!,)2+.,!&$2!1,!/+(4(_4!82!1/%!-27(8/-2%!82!1,!),+(.,1!2-,!-2+-2%24.,.(9,!
821! 2%.,8/! 82! e4(:/! 82! 1,! %/)(28,8! 8/:(4(),4,*! 8232! )/4)1$(-%2! &$2! 24! 21! )(.,8/!
:,4(=(2%./!%2!+1,%:_!1,!(4&$(2.$8!7242-,1!82!1/%!8/:(4(),4/%!,4.2!21!)$:+1(:(24./!82!
1,! +,V! 82! b,%(12,;! \4.2! ./8/*! 1/%!:(2:3-/%! 821! ),3(18/!:,4(=2%.,-/4! %$! (48(74,)(_4!
)/4.-,! 1,%! )/48()(/42%! 82! 1,! +,V;! C/:/! h/8/d! d! 21! 7/3(2-4/! 8/:(4(),4/*! 2-,4!
)/4%)(24.2%! 82! &$2! X,3^,! &$2! +/42-! .5-:(4/! ,! 1,! 7$2--,! )/4.-,! 1,! l-,4)(,! 82! 1,!
C/4924)(_4*! 2%+2)(,1:24.2! 7-,9/%,! 24! I,! F%+,W/1,! +,-,! 1/%! %[38(./%! 82! C,-1/%! HG*!
+/-&$2! d,! %2! X,3^,! )/3-,8/! $4! 2129,8/! )/%.2! :,.2-(,1! d! X$:,4/;! <2%2! ,! 211/*!
)24%$-,-/4!,1!7/3(2-4/!2%+,W/1!+/-&$2!&$(%/!=(-:,-!1,!+,V!,!./8,!)/%.,*!%(4!-2+,-,-!24!





M`K!!]FHGF*!aQQ`S!"a`;! #/%5!82!Z.2-1(47!2%!21!:(%:/!2:(7-,4.2! =-,4)5%!821!h$,-()/!&$2!X,3^,! 1127,8/!,!
Z,4./!]/:(47/!24!9^%+2-,%!82!1,!-29/1$)(_4!2%)1,9,*! (4.27-e48/%2!,! 1,!+2-=2))(_4!24!%$!4$29,!9(8,!
8/:(4(),4,;!!!
M`J! \hH*! F*! 1;! "M*! 8;! ";! f2+-2%24.,)(_4! 82! 1/%! :(2:3-/%! 821! ),3(18/! 82! Z,4.(,7/! 82! 1/%! C,3,112-/%! ,1!
),+(.e4!7242-,1!#/,&$^4!h,-)^,;!Z,4./!]/:(47/*!aN!82!/).$3-2!82!"`JN;!!
    "PJ!
!!!!
1,!+-2)(+(.,)(_4!X,3^,!1129,8/!,!F%+,W,!,!)/:+-,-!1,!+,V!U)/4!1e7-(:,%!82!%,47-2YMKQ;!!
<,-,! )/:+-2482-! 1,! -2,))(_4! 82! 1/%! -27(8/-2%! 8/:(4(),4/%! 24),32V,8/%! +/-!
Z.2-1(47*! 8232! ,4,1(V,-%2! 82.24(8,:24.2! 1,! .-,d2)./-(,! 82! 1,! )/1/4(,*! 82%82! %$!
=$48,)(_4!X,%.,!1,!=2)X,!82!1,!+$31(),)(_4!82!1,!+,V!82!b,%(12,;!]2%82!&$2!1,!C/-/4,!82!
C,%.(11,! =$48_! ,&$21! 24)1,92! 24! 21! .-e4%(./! 821! %(71/! iG! ,1! %(71/! iGH*! Z,4./! ]/:(47/!
X,3^,! %(8/! 1,! )/1/4(,! +-(:,8,! 821! H:+2-(/! F%+,W/1! 24! 21! k$29/!j$48/! d*! )/:/! .,1*!
X,3^,! =$4)(/4,8/! )/:/! 3,1$,-.2! 82! 1/%! )$,.-/! +(1,-2%! 3e%()/%! 82! 1,! U(824.(8,8!
2%+,W/1,YS! 1,! 1247$,! ),%.211,4,*! 1,! :/4,-&$^,*! 1,! -21(7(_4! ),._1(),! d! 21! .2--(./-(/!
(:+2-(,1;! </-! .,4./*! ,&$211/%! (48(9(8$/%! 823^,4! 9,1/-,-! 42)2%,-(,:24.2! %$! -2+24.(4,!
)/492-%(_4!24!)($8,8,4/%!=-,4)2%2%!)/:/!$4!$1.-,?2!,!8()X/%!+-(4)(+(/%S!UF%!%(4!8$8,!
)/:+,-,312! ,! 1,! j$2-.2*! 1,! 8/1/-/%,! ,1.2-4,.(3,! {%()|! 82! -24$4)(,-! ,1! .^.$1/! 82!
F%+,W/12%*! d! 9,%,11/%! 821! :e%! +(,8/%/! 82! 1/%! f2d2%YMK";! \82:e%*! %$! %(4/! 2-,!
2%+2)(,1:24.2! .-e7()/! +/-&$2! %$! 4$29,! 4,)(_4! %2-^,! l-,4)(,*! &$2! X,3^,! %(8/! %$!
+-(4)(+,1!-(9,1!+/-!1,!%/32-,4^,!2@)1$%(9,!24!I,!F%+,W/1,!82%82!21!%(71/!iGHH*!,%^!)/:/!1,!
24),-4,)(_4! 821! :,1! )/:/! )$4,! 82! 1,! -29/1$)(_4;! g,3(8,! )$24.,! 82! 1/%! +/%.$1,8/%!
(82/1_7()/%! (48(),8/%*! 1/%!:(2:3-/%!821!),3(18/!82!Z,4./!]/:(47/!4/!2@,72-,3,4!24!
,3%/1$./! )$,48/!:,4(=2%.,-/4! %$! )/4%.2-4,)(_4! .-,%! )/4/)2-! 1,! 4/.()(,! 82! 1,! +,V! 82!



















    "NQ!
!!!!
-2)X,V/! 82! ,:+1(/%! %2)./-2%! 82! 1,! %/)(28,8! ,! 1,! ,8:(4(%.-,)(_4! =-,4)2%,*! 1,! C/-/4,!
2%+,W/1,! %2! )/:+-/:2.(_! ,! =(4,4)(,-! 21! .-,%1,8/! 82! 4$:2-/%/%! 8/:(4(),4/%! ,! C$3,!
)/4!8(42-/!+[31()/*!+,-,!)/:+24%,-12%!+/-!1,%!-2+2-)$%(/42%!42=,%.,%!821!,)$2-8/;!Z(4!
2:3,-7/*! )/4!21! .(2:+/! =$2! (4),+,V!82!,=-/4.,-!8()X/!)/:+-/:(%/*!82!:/8/!&$2!21!
(4)$:+1(:(24./!82!%$!+,1,3-,!4/!X(V/!%(4/!,$:24.,-!21!+2%,-!82!%$%!,4.(7$/%!%[38(./%!
8/:(4(),4/%;! </-! /.-,! +,-.2*! :(24.-,%! )/4.2:+/-(V,3,! )/4! 1/%! X,3(.,4.2%! 82! Z,4./!
]/:(47/!+,-,!,.24$,-!21!(:+,)./!82!1,!+,V!82!b,%(12,*!21!2?2)$.(9/!2%+,W/1!2:+-248(_!
$4,!(4.24%,!),:+,W,!+-/+,7,48^%.(),!+,-,!)/4%27$(-!&$2!%$%!%[38(./%!24!1,!:2.-_+/1(!
d! 21! -2%./! 82! %$%! )/1/4(,%! ,%$:(2%24! 1,! +5-8(8,! 82! ,&$21! .2--(./-(/;! C/4! 2%.2! =(4*!
2@,72-_! 24! 9,-(/%! )/:$4(),8/%! /=()(,12%! 1/%! +-/312:,%! &$2! %$+$2%.,:24.2! X,3^,!
),$%,8/!Z,4./!]/:(47/!,!F%+,W,!82%82!%$!=$48,)(_4*!,%^!)/:/!21!2129,8/!)/%.2!82!%$!
82=24%,!=-24.2!,! 1,%!,:24,V,%!2@.2-4,%;!I/%!+-(:2-/%!2?2:+1/%!82!8()X,!+-/+,7,48,!
%2! -2:/4.,4! (4)1$%/! ,! 1,%! %2:,4,%! +-29(,%! ,! 1,! =(-:,! 821! .-,.,8/! 24.-2! l-,4)(,! d!











1,! %(.$,)(_4! 82! ,&$21! .2--(./-(/;! Z(! ,:3,%! +,-.2%! 2%.(:,3,4! &$2! Z,4./! ]/:(47/! 2-,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
MKM! \gk*! F*! 1;! KKM*! 2;! "T;! H4%.-$))(/42%! 82! 1,! C/-/4,! ,1!:,-&$5%!821! Z/)/--/;!\-,4?$2V*! "a!82! ,3-(1! 82!
"`JN;!!
MKP! \gk*! F*! 1;! NJ*! 2;! "P*! 8;! `;! H4=/-:2! 82! CX,41,..2! ,1! 7/3(2-4/! =-,4)5%! %/3-2! 1,%! )/4%2)$24)(,%! 82! 1,!
-29/1$)(_4! X,(.(,4,;! Z,4./! ]/:(47/*! J! 82! ?$4(/! 82! "KQQ;! CX,41,..2! %2! -2:(.(_! ,! 1,%! %/1()(.$82%!








h-,4! b-2.,W,*! 1,! /.-,! 7-,4! +/.24)(,! )/4! (4.2-2%2%! 24! I,! F%+,W/1,*! ?,:e%! +/8-^,!
,+-/92)X,-!1,!:,-)X,!82!1/%!2%+,W/12%!+,-,!/)$+,-!Z,4./!]/:(47/S!
!
F1! f2d! -24$4)(,-e! %$%! 82-2)X/%! %/3-2! 1,! +/%2)(_4! 82! 1,! d%1,! &$,48/! %2,! &$2! 4/!





\$4&$2! h/8/d! -2%+/4%,3(1(V_! ,! C,-1/%! HG! 821! +1,4! 82%)-(./*! 24! -2,1(8,8! 51!
:(%:/! =$2! %$! [4()/! ,$./-! :,.2-(,1! +/-&$2! Z,4./! ]/:(47/! X,3^,! ,.-,^8/! %$! (4.2-5%!
(4)1$%/!82%82! ,4.2%! 82! )/492-.(-%2! 24! %2)-2.,-(/! 82! F%.,8/*! +/-! 1/! &$2! (4=1$d_! 24! 1,!
(4()(,.(9,!821! -2d!+,-,!$%,-!,&$211,!)/1/4(,!)/:/!:/428,!82!),:3(/!24! 1,!+,V!)/4! 1,!
C/4924)(_4! $4! ,W/! 82%+$5%;! \%(:(%:/*! .-,%! 1,! =(-:,! 82! 1,! +,V! 82! b,%(12,*! h/8/d!
(4%(%.(_!24!&$2!1/%!%[38(./%!82!1,!:/4,-&$^,!2%+,W/1,!823^,4!92-!)/4!,1(9(/!1,!+5-8(8,!
82! Z,4./! ]/:(47/*! U.(2--,! d,! 82! :,18()(_4! +,-,! 1/%! 31,4)/%*! d! 92-8,82-/! )e4)2-!
,7,--,8/!,!1,%!24.-,W,%!82!)$,1&$(2-,!&$2!=$2-2!%$!8$2W/!24!,821,4.2YMKT;!\X/-,!3(24*!
%(! )(2-.,:24.2!Z,4./!]/:(47/!2-,!$4! 1,%.-2! .,4!7-,482!+,-,! 1,!:/4,-&$^,!2%+,W/1,*!
),-2)^,! 82! %24.(8/! &$2! 21! 2:3,?,8/-! 2%+,W/1! X$3(2%2! (4.24.,8/! (:+28(-! %$! )2%(_4! ,!
l-,4)(,! ,! )$,1&$(2-! +-2)(/MK`;! \1! -2)/4/)2-! 1,! ,).(.$8! /3%.(4,8,! 821! +124(+/.24)(,-(/!
2%+,W/1! 24! 1,%! 427/)(,)(/42%!82! 1,! +,V!82!b,%(12,*!h/8/d!82:/%.-,3,!&$2! ./8/%! 1/%!
7/32-4,4.2%!2%+,W/12%!)/4/)^,4!21!(48$8,312!9,1/-!2%.-,.57()/!82!Z,4./!]/:(47/!+2-/!
823(2-/4! ,)2+.,-! %$! +5-8(8,! )/4! -2%(74,)(_4*! 427,48/! 21! +2%/! 2%+2)^=()/! 82! ,&$211,!






























b,%(12,! =$2-/4! 9,4/%*! +$2%./! &$2! 1,! X(%./-(,! d,! 12! X,3^,! 821,.,8/! ,4.2! %$%!
)/4.2:+/-e42/%S! ,! =(4,12%! 82! "`JN! C,-1/%! HG! 12! X,3^,! 4/:3-,8/! <-^4)(+2! 82! 1,! <,V*!
,.-(3$d548/12!21!:5-(./!,3%/1$./!821!,)$2-8/!=(4,1!)/4!1,!C/4924)(_4;!!
D$(Ve! 1/%! 2%+,W/12%! +24(4%$1,-2%! d! 1/%! X,3(.,4.2%! 82! /.-,%! )/1/4(,%!
X(%+,4/,:2-(),4,%! )-2d2-/4! 1,! +-/+,7,48,! /=()(,1! +-/:/9(8,! +/-! h/8/d*! +2-/! 1/%!
8/:(4(),4/%! 4/! %2! 82?,-/4! 247,W,-! +/-! %$%! +-/)1,:,%! /=()(,12%! d! 12! )$1+,-/4! 821!
8-,:e.()/! 82%241,)2;! g,3(8,! )$24.,! 82! 1/%! .5-:(4/%! 24! &$2! %2! -28,)._! 21! ,)$2-8/*!
8232! ,=(-:,-%2! &$2! 1,! )-(:(4,1(V,)(_4! 82! j,4$21! 82! h/8/d! +/-! 1/%! 8/:(4(),4/%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2%+2)^=()/! 24! 21! H:+2-(/! 823(_! ,.24$,-! 21! 7/3(2-4/! 24! %$%! +-/)1,:,%! /=()(,12%! +,-,! ),1:,-! ,! 1,!
+/31,)(_4;!!
MKJ! I,!h$2--,!821!f/%211_4! =$2! 1,! 92-.(24.2!+24(4%$1,-!82! 1,!h$2--,! )/4.-,! 1,!C/4924)(_4;!f2)(3(_!2%.,!
824/:(4,)(_4!+/-&$2! )/:24V_! )/4! 1,! (49,%(_4!821!f/%211_4!+/-! 1,%! .-/+,%!2%+,W/1,%! )/:,48,8,%!
+/-!21!7242-,1!f(),-8/%;!!
    "NM!
!!!!
/3282)^,!,!&$2!./8/%!211/%!+,-.()(+,3,4!82!$4,!+-/=$48,!,8:(-,)(_4!+/-!21!:/4,-),*!,!
&$(24!)/4%(82-,3,4!%$!3242=,)./-!d! %$!+-/.2)./-! =-24.2!,! 1,!,892-%(8,8;!F4! -2,1(8,8*!
C,-1/%!HG!.,:3(54!X,3^,!%(8/!-2%+/4%,312!82!,&$21!,)$2-8/!+/-&$2!-$3-()_!1,!+,V*!82!
:/8/!&$2!24![1.(:,! (4%.,4)(,!+/8-^,!X,32-! -29/),8/! 1,!82)(%(_4!82! %$! %2)-2.,-(/!82!
F%.,8/!d!%2!427_!,!X,)2-1/MJQ;!\X/-,!3(24*!1/%!8/:(4(),4/%!2-,4!(4),+,)2%!82!)$1+,-1/!
82! ,&$211,! 82)(%(_4S! 1,! C/-/4,! 2-,*! ?$4./! ,! 1,! -21(7(_4*! %$! +-(4)(+,1! 9^4)$1/! )/4! 1,!
:2.-_+/1(;! </-! .,4./*! ,)$%,-/4! ,! h/8/d! 82! ,).$,-! ,! 2%+,18,%! 821! :/4,-),*! :/9(8/!
[4(),:24.2!+/-!%$!,:3()(_4!+2-%/4,1;!!
\$4&$2!2%.,!)/--(24.2!82!+24%,:(24./!%2!-2:/4.,!,!=(4,12%!821!%(71/!iGHHH*!X,!
+2-9(9(8/! X,%.,! 1,! ,).$,1(8,8! d! X,! (:+-274,8/! 21! 8(%)$-%/! X(%./-(/7-e=()/! 82! ,17$4/%!
,),85:()/%!)/:/!F:(1(/!f/8-^7$2V!]2:/-(V(*!&$(24!%/%.$9/!&$2!21!.-,.,8/!82!b,%(12,*!
/3-,! 82! h/8/d*! X,3^,! %(8/! 1,! :,d/-! (4=,:(,! )/:2.(8,! +/-! $4! 2%+,W/1! )/4.-,! %$%!





X,3-^,! %(8/! 427,.(9,! +/-&$2! X,3^,! +2-:(.(8/! 1,! 24.-,8,! 24! Z,4./! ]/:(47/! 82! 1/%!
+-(4)(+(/%!-29/1$)(/4,-(/%!=-,4)2%2%*!-,8(),1:24.2!/+$2%./%!,!1,%!.-,8()(/42%!X(%+,4,%;!
\%(:(%:/*! 1,! +,V! 82! b,%(12,! 2-,! 8212V4,312! +,-,! 8()X/! (492%.(7,8/-! +/-&$2! X,3^,!











MJa!!C\ZZr*! "JJJS! MKKOP"T;! \&$^*! f/32-./! C,%%e! ,4,1(V,! 1,! 29/1$)(_4! 82! 1,! X(%./-(/7-,=^,! 8/:(4(),4,!
82%82! 1,! (482+24824)(,! 82! 1,! f2+[31(,)! 24! "KPP*! +-2%.,48/! 2%+2)(,1! ,.24)(_4! ,1! .-,.,:(24./! 821!
+,%,8/!427-/!24!),8,!:/:24./;!!









92)(48,-(/! ,)/%.$:3-,8/! ,1! /-824! d! 21! -2%+2./! ,! 1,! :/-,1! ),._1(),;! \+,-.2! 82!
-2)-(:(4,-!,! 1,!:/4,-&$^,!%$!82)(%(_4*!21!),+(.e4!7242-,1!.,:3(54!+-2.248^,!2@,72-,-!
1/%!9()(/%! =-,4)2%2%*! )/4!21! =(4!82!,4(:,-!,! 1/%!8/:(4(),4/%!,!:,4.242-%2! =(212%!,! %$!
(824.(8,8!2%24)(,1:24.2!2%+,W/1,S!!
!















\gk*! F*! 1;! NJ*! 2;! "P*! 8;! `;! H4=/-:2! 82! CX,41,..2;;;! \$4&$2! 2%.2! [1.(:/! 8/)$:24./! 2%! +/%.2-(/-*!
CX,41,..2! (4%(%.2! 24! 21! (:+,)./! 427,.(9/! 82! 1,! ,8:(4(%.-,)(_4! d! 1,%! )/%.$:3-2%! =-,4)2%,%! 24! 1,!
+/31,)(_4!8/:(4(),4,!82%82!"`JNS!Up!4/!2%!.,:3(54!4,.$-,1!&$2!82%82!1,!5+/),!82!1,!)2%(_4!X,(7,4!
{%()|! 2%.,8/! )/4%.,4.2:24.2! 24.-2! 1,%! ,47$%.(,%! d! 1,! )/4%.2-4,V(_4>! %/3-2! 1,! %$2-.2! &$2! 12%!
,:24,V,3,*! 4/! X,4! 9(%./! )/4%.,4.2:24.2! 1,%! 2%)24,%! ),-4(3/-/%,%! d! 82%3,-,.,8/-,%! &$2! X,4!
%$))28(8/!24!1,!)/1/4(,*!d!1/%!:,12%!(4),1)$1,312%!d!-e+(8/%!&$2!12%!+-2+,-,3,!$4!-57(:24!2%+,4./%/x!
F%! +$2%! 2@.-,/-8(4,-(/! &$2! ,! $4,! +2.()(_4! 82! ./:,! 82! +/%2%(_4! (42%+2-,8,! d! %[3(.,! +$%(2-,! 21!
,%/:3-/!24!21!\1:,>!1,!,1,-:,!24!21!2%+^-(.$*!d!1,!-,3(,!24!21!)/-,V_4!82!./8/!%2-!&$2!+(24%,xY;!!
    "NN!
!!!!
82%_-8242%!(442)2%,-(/%;!H7$,1:24.2*!%2!X,3^,!)/:+-/:2.(8/!,!-2%+2.,-!1,!2%)1,9(.$8!
24! Z,4./! ]/:(47/! +,-,! &$2! &$(242%! 82%2,%24!:,-)X,-%2! +$8(2%24! X,)2-1/! )/4! %$%!
2%)1,9/%;!<,-,!?$%.(=(),-!%$!8(%+/%()(_4*!I,92,$@!,127_!&$2!21!,W/!82!:/-,./-(,!&$2!%2!
X,3^,!)/4)28(8/!,! 1/%!8/:(4(),4/%!+,-,!&$2!29,)$,%24!,&$211,!)/1/4(,!4/! (:+1(),3,!
)/:+-/:(%/!,17$4/! %/3-2! 1,! )/4%2-9,)(_4!82! 1,! 2%)1,9(.$8*! )/:/! -2)1,:,3,! #/,&$^4!





249(_! ,! b,d,?e! $4,! )/:(%(_4! )/:+$2%.,! +/-! 8/%! )($8,8,4/%! 31,4)/%*! 8/%!:$1,./%! d!
8/%! 427-/%*! &$2! 823^,4! )/4924)2-! ,1! 7/32-4,8/-! 82! 1,! +1,V,*! 21! :,-&$5%! 82! C,%,O
C,19/*! 82! &$2! +-/)1,:,%2! 1,! 1(32-.,8! 82! ./8/%! 1/%! 2%)1,9/%! 82! %$! ?$-(%8())(_4;! F1!
:,-&$5%! 82! C,%,OC,19/! %2! :,4.$9/! =(21! ,! 1/%! 8().,8/%! 82! %$! ),+(.e4! 7242-,1! d! %2!
-2%(%.(_!,!,3/1(-!1,!2%)1,9(.$8!24!1,!)(-)$4%)-(+)(_4!82!b,d,?e*!+2-/!1/%!2%)1,9/%!82!,&$21!
24)1,92!d!82!1/%!,1-2828/-2%!%2!,7(.,-/4!,4.2!1,!9(%(_4!82!$4/%!(48(9(8$/%!82!%$!:(%:,!
)/48()(_4*! &$2! X,3^,4! )/4&$(%.,8/! 1,! 1(32-.,8! +/-! 1,! =$2-V,! d! X,3^,4! )/4%27$(8/!
2&$(+,-,-%2! ,! 1/%! 31,4)/%;! \%^! +$2%*! 24.248(2-/4! &$2! 823^,4! (:(.,-! %$! 2?2:+1/! %(!
&$2-^,4! )/4%27$(-! 21! :(%:/! /3?2.(9/MJN;! A-2%! 82! 1/%! )/:(%(/4,8/%! -2:(.(8/%! +/-!
I,92,$@!,!b,d,?e*!$4/!31,4)/*!$4/!:$1,./!d!$4/!427-/*!:,-)X,-/4!,! 1,!),+(.,1!82! 1,!
)/1/4(,! )/4! 21! +-2.2@./! 82! 24.-29(%.,-%2! )/4! #/,&$^4! h,-)^,*! +2-/! 24! 21! ),:(4/!
-2)/--(2-/4! 4$:2-/%/%! 24)1,92%! 8/:(4(),4/%*! )$d/%! 2%)1,9/%! (4.24.,-/4! %$3129,-*!









MJT! \hH*! F*! 1;! ""b*! 2;! PP*! 8;! ";! H4=/-:2! 821! ,-V/3(%+/! 82! Z,4./!]/:(47/! ,1! <-^4)(+2! 82! 1,! <,V! %/3-2! 1,!
%(.$,)(_4!82! 1,! =-/4.2-,! .-,%! 1,!+$31(),)(_4!821! .-,.,8/!82!b,%(12,!24! 1,! (%1,;! Z,4./!]/:(47/*!aP!82!
242-/!82!"`JT;!!





82=(4(.(9,*! 24! 2%+2-,! 82! $4,! -2,))(_4! 82! 1,! C/-/4,! 2%+,W/1,! +,-,! -2)$+2-,-! ,&$211,!
)/1/4(,;! h,-)^,! ,8/+._! 2%.,! 82)(%(_4! +/-&$2! %2! )/4924)(_! 82! &$2*! %(! 2%+,W/12%! d!
=-,4)2%2%! %2! :,4.24^,4! =(212%! ,1! +-/d2)./! 82! ,42@(_4! 7-,8$,1*! 2@(%.^,4! :$)X,%!
+/%(3(1(8,82%!82!&$2! 1,!2%),%2V!82!.-/+,%!31,4),%!/31(7,%24!,! 1/%!=-,4)2%2%!,!%2-9(-%2!
82! 1/%!427-/%!,$@(1(,-2%!82!A/$%%,(4.! I/$92-.$-2*!&$2! )/:2.2-^,4!4$:2-/%/%!,3$%/%!
8$-,4.2!1,!),:+,W,;!F%./!4/!&$(2-2!82)(-!&$2!1/%!%/18,8/%!=-,4)2%2%!(4%+(-,%24!:,d/-!
)/4=(,4V,! ,! h,-)^,*! %(4/! &$2! 2%.2! [1.(:/! 2-,! )/4%)(24.2! 82! &$2! 1,! 3-$.,1(8,8! 82! 1/%!
%/18,8/%!82!1,!C/4924)(_4!%2!8232-^,!%_1/!,!%$!,4(:,892-%(_4!X,)(,!1/%!2%+,W/12%!+/-!
:/.(9/%! (82/1_7()/%!d! .2--(./-(,12%*!+2-/! ?,:e%!,!:/.(9/%! -,)(,12%*!,!8(=2-24)(,!82! 1/%!
X/:3-2%!821!7242-,1!I/$92-.$-2MJK;!!
\?24/%! ,! 1,%! +-2/)$+,)(/42%! 821! ,1./! :,48/! 8/:(4(),4/*! 1/%! =-,4)2%2%!
%(7$(2-/4! 82=248(248/! 1,! ,3/1()(_4! 82! 1,! 2%)1,9(.$8! 24! Z,4./! ]/:(47/! ,4.2%! 82! 1/%!
+1,V/%! ,)/-8,8/%! 24.-2! I,92,$@! d! h,-)^,;! j/%.-,3,4! ,%^! %$! ./.,1! (74/-,4)(,! 82! 1,!
)$1.$-,! 8/:(4(),4,*! ,+27,8,! ,! 1,! 2%)1,9(.$8! d! ),-,).2-(V,8,! +/-! =$2-.2%! +-2?$()(/%!
-,)(,12%;!]2!X2)X/*!%(!1/%!)/:(%(/4,8/%!82!I,92,$@!1/7-,-/4!%$3129,-!,!1/%!2%)1,9/%!82!
1,%! X,)(248,%! 24! 21! ),:(4/! X,)(,! 1,! ),+(.,1*! %$! %$2-.2! ),:3(_! )$,48/! 1127,-/4! ,! 1,!
)($8,8! 82! Z,4./! ]/:(47/*! 8/482! %$=-(2-/4! 21! 82%+-2)(/! 82! 1,! +/31,)(_4! d! 1,%!
,$./-(8,82%;! <,-,! ?$%.(=(),-! 2%.,! ,).(.$8*! 21! -2724.2! 82! 1,! \$8(24)(,! ,127_! 1,! 3,?,!
2@.-,))(_4! 82! 1/%! )/:(%(/4,8/%*! (4)1$(8/! 21! )($8,8,4/! 31,4)/*! &$(24! +2%2! ,! 4/!
+,-.()(+,-! 82! 1,! 4,.$-,12V,! 9(1! 82! %$%! )/:+,W2-/%! +/-! %$! )/1/-! 82! +(21*! .,:3(54! 2-,!
82%+-2)(,312!)/:/!,724.2!82!1,!C/4924)(_4S!!
!





MJ`! \gk*!F*! 1;!MPQ`!{"|;! H4=/-:2!82!#/,&$^4!h,-)^,!,!h/8/d!%/3-2! 1,!-2)2+)(_4!82! 1,!)/:(%(_4!:(@.,!24!
Z,4./!]/:(47/;!Z,4./!]/:(47/*!L4/9(2:3-2!82!"`JNR;!!
MJK! \gk*!F*!1;!MPQ`!{"|;!!H4=/-:2!82!#/,&$^4!h,-)^,!,!h/8/d;;;!




#/,&$^4! h,-)^,! %2! 427_! ,! -2)(3(-1/%*! ,127,48/! &$2! 2%.,3,! 82%:,4.21,48/! %$!
9(9(248,! +,-,! :,-)X,-%2! 82! 1,! (%1,! )$,4./! ,4.2%;! k/! /3%.,4.2*! %$%! 82)1,-,)(/42%!




4/! )/4=$4824! 1/%! 2%.,8/%*! 1,%! )1,%2%! d! 1/%! _-8242%*! d! 1,%! 72-,-&$^,%! {%()|! )(9(12%Y! PQQ;!
]()X,!,).(.$8!12!:2-2)(_!21!,+1,$%/!82!%$%!)/4)($8,8,4/%;!!
<$2%./! &$2! X,3^,! /3.24(8/! $4! 5@(./! +,-)(,1! )/4! %$! ),:+,W,! ,3/1()(/4(%.,! 24!
Z,4./!]/:(47/*!I,92,$@!82)(8(_!,).$,-!.,:3(54!24!/.-/%!=-24.2%;!</-!2?2:+1/*!(4.24._!
+-/X(3(-! &$2! 1/%! 8/:(4(),4/%! ,3,48/4,%24! 1,! (%1,! )/4! %$%! 2%)1,9/%*! 24! .,4./! &$2! 21!






:(24.-,%! &$2! +,-,! h,-)^,! 1/%! X,3(.,4.2%! 2-,4! 1/%! +/31,8/-2%! 31,4)/%! d! 1/%! 2%)1,9/%!
2-,4! %$%!3(242%*! +,-,! I,92,$@! 1/%! 2%)1,9/%! .,:3(54!2-,4!X,3(.,4.2%!82%82!21!:(%:/!
:/:24./! 24! &$2! Z,4./! ]/:(47/! %2! X,3^,! )/492-.(8/! 24! .2--(./-(/! =-,4)5%PQa;! </-!
.,4./*! X,3^,! &$2! 8(%)2-4(-! %(! 21! 82-2)X/! 82! +-/+(28,8! 823^,! +-29,12)2-! %/3-2! 21!
82-2)X/!,!1,!1(32-.,8*!/!9()292-%,;!<,-,!l-,4)(,!1,!1(32-.,8!2-,!+-(/-(.,-(,*!+/-!1/!&$2!1,!
2%)1,9(.$8! 823^,! 82%,+,-2)2-! 82! Z,4./! ]/:(47/! (4:28(,.,:24.2;! F4! ),:3(/*! +,-,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
MJJ! \hH*! F*! 1;! "M*! 2;! "N*! 8;! ";! C,-.,! 821! -2724.2! 82! 1,! \$8(24)(,! ,! F$724(/! I1,7$4/*! 2:+12,8/! 82! 1,!




4/9(2:3-2! 82! "`JN! 24! </-.! ,$! <,(@;! Z$! .-,8$))(_4! ),%.211,4,! 8,.,! 82! Z,4./! ]/:(47/*! ,! "J! 82!
8()(2:3-2!82!"`JN;!!
PQa! \gk*!F*!1;!MPQ`!{"|;!f5+1(),!82!I,92,$@;;;!!
    "NK!
!!!!
F%+,W,!+-(:,3,!21! 82-2)X/!82!+-/+(28,8*!+/-&$2!2-,! =$48,:24.,1! &$2! %$%! %[38(./%!
8/:(4(),4/%! +$8(2%24! .-,%1,8,-%2! )/4! %$%! 2%)1,9/%! +,-,! =,9/-2)2-! 21! 82%,--/11/! 821!
)$1.(9/! 821! ,V[),-! 24! C$3,! d! <$2-./! f()/PQM;! Z(! %2! .(242! 24! )$24.,! 2%.2! 8,./*! +$282!
,=(-:,-%2! &$2! 21! 2:+2W/! 82! l-,4)(,! 2%.,3,! :/.(9,8/! +/-&$2! ,%^! +2-?$8(),-^,! 1,!
2)/4/:^,!2%+,W/1,*!d!)/4.,-^,!)/4!21!,+/d/!82!1/%!4$29/%!1(32-./%!+,-,!%$3d$7,-!,!1/%!
8/:(4(),4/%;!!
<,-,! ?$%.(=(),-! %$!+-2.24%(_4*! I,92,$@! -2)/-8_!&$2!4/!X,3^,! %(8/!l-,4)(,*! %(4/!
F%+,W,!1,!+-(:2-,!24!=,9/-2)2-!,! 1/%!2%)1,9/%!82!I,!F%+,W/1,;!F4!%$!/+(4(_4*!21![4()/!
/3?2.(9/!82!1,!C/-/4,!2%+,W/1,!24./4)2%!X,3^,!%(8/!%2-9(-%2!82!1,!=$2-V,!82!)X/&$2!82!
1/%! 427-/%! ,$@(1(,-2%! +,-,! 924)2-! ,! 1,! C/4924)(_4;! \+,-24.2:24.2*! I,92,$@! X,3^,!
)/:2.(8/!$4!2--/-! ,1! 9,1/-,-! 21! ,1),4)2!82!,&$211,! (4()(,.(9,S! X,3^,!24.248(8/!&$2!21!
7/3(2-4/!2%+,W/1!X,3^,!82)-2.,8/!1,! 1(32-,)(_4!82!./8/%! 1/%!2%)1,9/%!24! 1,!+-(:,92-,!
82! "`JP;! Z(4! 2:3,-7/*! 1/! )(2-./! 2%! &$2! F%+,W,! 4/! X,3^,! ,3/1(8/! 1,! 2%)1,9(.$8! )/:/!
,=(-:_!21!7242-,1!=-,4)5%*!%(4/!&$2!82%82!21!+-(4)(+(/!X,3^,!%/%.24(8/!)/4!-/.$48(8,8!
&$2!1,!1(32-.,8!%2!-2%.-(47(-^,!,!1/%!/=()(,12%!427-/%;!\X/-,!3(24*!9(%.,%! 1,%!)/%,%!82%82!
%$! +2-%+2).(9,*! I,92,$@! +/8^,! ,=(-:,-! &$2! 1,! ,).(.$8! 82! F%+,W,! 4/! 82?,3,! 82! %2-!
)/4.-,8()./-(,S! U]$-,4.2! 1,! h$2--,! 9/%! &$2-^,(%! %/18,8/%! d! 9/%! 8,3,(%! (82,1:24.2! 1,!
1(32-.,8;!g/d!&$2! 1,!<,V!2%.e!X2)X,!9/%!&$2-5(%!2%)1,9/%YPQP;!Z(4!8$8,*!21!7242-,1!2-,!
)/4%)(24.2!821!92-8,82-/!,1),4)2!82! 1,%!:28(8,%!2%+,W/1,%!%/3-2! 1,%!.-/+,%!82!#2,4O
l-,4m/(%! d! b(,%%/$*! +2-/! X,3^,! =,1%2,8/! 1,! -2,1(8,8! +,-,! 427,-! ,! F%+,W,! ,$./-(8,8!
:/-,1!,17$4,!,!1,!X/-,!82!)-(.(),-!21!+-/d2)./!,3/1()(/4(%.,!=-,4)5%!24!Z,4./!]/:(47/;!!
I,![1.(:,!(4()(,.(9,!+/15:(),!82!I,92,$@*!&$2!.,:3(54!12!9,1(_!1,!)/4824,!82!1/%!
8/:(4(),4/%*! =$2!%$! 1,3/-!+-/+,7,48^%.(),!+,-,!)/4924)2-!,! 1,!+/31,)(_4!8/:(4(),4,!
82!&$2!+2-:,42)(2%2!24!1,!(%1,!d!%2!)/49(-.(2%2!24!)($8,8,4,!82!1,!f2+[31(),;!C/4!2%.2!
=(4*! 12%! X(V/! 9,-(,%! +-/:2%,%! (--2,12%! &$2! /)$1.,3,! 1,%! 92-8,82-,%! (4.24)(/42%! 82!
l-,4)(,!24!Z,4./!]/:(47/S!(:+/42-!%$!+-/+(,!)$1.$-,!)/4!21!.(2:+/*!%/:2.(248/!+/-!1,!






    "NJ!
!!!!
1(32-.,8! 82! )$1./! d! 82! )/4)(24)(,*! ,%^! )/:/! 1,! (49(/1,3(1(8,8! 821! (48(9(8$/;! \:/%!
+-(4)(+(/%! 2-,4! 4/928/%/%! +,-,! 1/%! 8/:(4(),4/%*! &$2! %(2:+-2! X,3^,4! 9(9(8/! U24! 1,!
(74/-,4)(,!82!%$%!82-2)X/%Y*!%27[4! 1/%!-2+-2%24.,4.2%!82!l-,4)(,PQN;!<2%2!,!./8/*!4/!
12%! =$2! =e)(1! 7,4,-! ,8X2%(/42%! +/-&$2! 1/%! X,3(.,4.2%! 82! 1,! =-/4.2-,! 8/:(4(),4,*!





F4!:,d/!82!"`JN*!8/%!:2%2%!,4.2%!82! 1,! =(-:,!82! 1,!+,V!82!b,%(12,*! %2!X,3^,!
+-/8$)(8/!$4,!-29$21.,!427-,!24!Z,:,4e*!&$2!X,3^,!:/%.-,8/!$4,!)1,-,!(4=1$24)(,!82!
1,! -29/1$)(_4! 2%)1,9,! 82! Z,(4.O]/:(47$2! d! 1,! +-/+,7,48,! ,3/1()(/4(%.,! =-,4)2%,;! F4!
Z,:,4e*! 1/%! (4%.(7,8/-2%! X,3^,4! %(8/! .-2%! ,724.2%! =-,4)2%2%*! &$2! X,3^,4! (4.24.,8/!
,+-/92)X,-!1,!:$2-.2!821!7/32-4,8/-!82!1,!+1,V,!+,-,!%$3129,-!,!1/%!427-/%!d!,3/1(-!1,!
2%)1,9(.$8PQ`;! F1! 7/3(2-4/! 8/:(4(),4/! 1/7-_! ,3/-.,-! 1,! )/4%+(-,)(_4! ,! .(2:+/*!
82.24(248/! ,! 1/%! (4.-(7,4.2%! =-,4)2%2%! d! ,! 9,-(/%! 427-/%! -232182%*! 7-,)(,%! ,! 1/%!
-2=$2-V/%! 249(,8/%! 82%82! 1,! +/31,)(_4! 92)(4,! 82! Z,3,4,! 82! 1,! j,-;! I/%! 82.24(8/%!
=$2-/4!)/48$)(8/%!,!1,!),+(.,1*!8/482!%2!12%!?$V7_!d!%2!12%!,+1(),-/4!+24,%!%$:,-^%(:,%*!
%/3-2! ./8/! ,! 1/%! 2%)1,9/%*! +,-,! 29(.,-! &$2! 1/%! 82:e%! 427-/%! 82! Z,4./! ]/:(47/! 12%!
(:(.,%24!24!21!=$.$-/PQK;!!
A-,%!2%./%!,)/4.2)(:(24./%*!#/,&$^4!h,-)^,!%2!&$2?_!,1!7/3(2-4/!2%+,W/1!82!1/!
+-/312:e.()/! &$2! 12! -2%$1.,3,! )/4.-/1,-! ,! 1/%! 2%)1,9/%! 82! 1,%! +1,4.,)(/42%!
8/:(4(),4,%;!j$d! +-/3,312:24.2*!h,-)^,! 2@,72-_! %$! 82%,:+,-/*! 1127,48/! (4)1$%/! ,!
,=(-:,-!&$2!12!-2%$1.,3,!:$)X/!:e%!=e)(1!82=2482-!1,!=-/4.2-,!=-24.2!,!1/%!=-,4)2%2%!d!
1/%! 2%)1,9/%! -232182%! 821! h$,-()/*! &$2! +-/.272-%2! 82! 1,%! -29$21.,%! 427-,%! 82! 1/%!








    "TQ!
!!!!
,-:,%! +,-,! )/:3,.(-1/*! :(24.-,%! &$2! 1/%! 2%)1,9/%! 8/:(4(),4/%! 2-,4! $4! ,892-%,-(/!
+/.24)(,1! 2! (:+-29(%(312! &$2! %2! 24)/4.-,3,! 824.-/! 82! 1,! +-/+(,! )/1/4(,;! \82:e%*! 1,!
2129,8,!)/4)24.-,)(_4!82!+/31,)(_4!427-,!24!82.2-:(4,8,%!V/4,%!82!Z,4./!]/:(47/!
2-,!$4,!8(=()$1.,8!,W,8(8,!+,-,!)/4%2-9,-!21!/-824;!\%^!1,%!)/%,%*!21![4()/!)/4%$21/!821!
),+(.e4! 7242-,1! 2-,! 1,! )/1,3/-,)(_4! 82! 1,! +/31,)(_4! 8/:(4(),4,*! )$d,! U9(7(1,4)(,!
=,.(7,4.2Y!:2-2)(_!%$%!21/7(/%PQJ;!F+(%/8(/%!)/:/!21!82!Z,:,4e!%2!%$)28(2-/4!,[4!)/4!
:e%! =-2)$24)(,!24!Z,4./!]/:(47/!82%82!/).$3-2!82!"`JN;!F4!211/*! (4=1$d_!4/!%_1/! 1,!
+-/+,7,48,!,3/1()(/4(%.,!/!21!2)/!82!1,!-29/1$)(_4!82!Z,(4.O]/:(47$2*!%(4/!.,:3(54!1,!





1,! )/1/4(,*! X,3^,! %(8/! =$48,8/! +/-! 21!:,-&$5%! 82! H-,48,*! Z(:_4! 82! \-,7/--(*! )/4! 21!
+,.-(:/4(/! &$2! X,3^,! ,)$:$1,8/! 8$-,4.2! %$%! ,W/%! 82! %2-9()(/! 24! 1,! %2)-2.,-^,! 82!
g,)(248,*! 24! 21! -2(4,8/! 82! C,-1/%! HHH;! F1! :,-&$5%! %(2:+-2! 2?2-)(_! )/:/! +-/+(2.,-(/!
,3%24.(%.,!d!?,:e%!%2!X,3^,!+2-%/4,8/!24!,&$21!(4724(/*!&$2!2%.$9/!-2724.,8/!+/-!%$!
%/3-(4/! #$,4! b,$.(%.,! Bd,-Ve3,1;! F%.2! [1.(:/! 7/V,3,! 82! 1,! )/4%(82-,)(_4! 82! %$%!
)/4.2:+/-e42/%*!&$2!21/7(,-/4!%$!7/3(2-4/!82! 1,!+1,4.,)(_4*!Xe3(1!X,%.,!21!2@.-2:/!
82! )/492-.(-1,! 24! 1,! :e%! (:+/-.,4.2! 82! 1,! :/82%.,! (4=-,2%.-$).$-,! ,V$),-2-,!
8/:(4(),4,P"Q;! \82:e%! 821! =-$).^=2-/! -248(:(24./! 82! 1,! X,)(248,*! 1,%! ,$./-(8,82%!








P"Q! \gk*! F*! 1;! MPQ`! {"|;! H4=/-:2! 82! #/,&$^4! h,-)^,! ,! h/8/d;!j24)(/4,! 1,! %$3129,)(_4! 427-,! 82! b/),!
k(7$,;!Z,4./!]/:(47/*!"!82!4/9(2:3-2!82!"`JT;!!
P""! \gk*!F*!1;!MPQ`!{"|;!H4=/-:2!82!#/,&$^4!h,-)^,!,!h/8/d;;;!!





-/4*!+/-! 1/!&$2!%$=-(_!$4!%292-/!),%.(7/!&$2! 12! (4)(._!,!%$()(8,-%2*!+,-,! 1(3-,-%2!82! 1,!




+/-! 1/%! 427-/%! /-(7(4,-(/%! 82! r=-(),*! &$2! %2! %$3129,3,4! )$,48/! 1/%! ,3$%/%! 82! %$%!
+1,4.,8/-2%! %2! 9/19^,4! (4%/+/-.,312%;! Z27[4! 1,%! =$24.2%! 82! 1,! 5+/),*! 21! 1^82-! 82! 1,!
)/4%+(-,)(_4! =$2! l-,4)(%)/! Z/+/*! +,8-(4/! 82! 1/%! 2%)1,9/%! :,1/7-,8/%*! &$2! 82%2,3,!
9247,-1/%;!Z(4!2:3,-7/*!21!,-V/3(%+/!8/:(4(),4/!(4.2-+-2._!1/%!:_9(12%!82!Z/+/!82%82!
/.-,! +2-%+2).(9,*! 82)1,-,48/! &$2! 2%.2! ),$8(11/! 427-/! X,3^,! :,4.24(8/! -21,)(/42%!
%2@$,12%! )/4! 21! 2%)1,9/! b24(./*! +/-! 1/! &$2*! 82%82! %$! +2-%+2).(9,*! 1,! -2321(_4! 823^,!
(4.2-+-2.,-%2! )/:/! 1,! 9247,4V,! +2-%/4,1! 82! Z/+/! +/-! 21! %$()(8(/! 82! %$! ,:,4.2P"P;!
<$2%./!&$2!1,!X/:/%2@$,1(8,8!X,3-^,!%(8/!=-2)$24.2!24!21!+-/:(%)$/!,:3(24.2!82!1/%!
(4724(/%*! 1,!(4.2-+-2.,)(_4!821!,-V/3(%+/!2-,!3,%.,4.2!92-/%^:(1;!\X/-,!3(24*!)/49(242!
9,1/-,-! %$! (4=/-:2!)/4!+-2924)(_4*!+/-&$2! %2! ),-2)2!82!+-$23,%!8/)$:24.,12%!+,-,!
,.2%.(7$,-! 8()X,! )/48$).,! %2@$,1! 82! ,17$4/%! 2%)1,9/%! 82! b/),! k(7$,;! F4! .,12%!
)(-)$4%.,4)(,%*! 2%! :$d! +-/3,312! &$2! =-,d! l2-4,48/! </-.(11/! X$3(2%2! ,.-(3$(8/! .,12%!
Xe3(./%! %2@$,12%! ,1! ?2=2! 82! 1/%! -232182%! %(4! +-$23,%! =$48,8,%*! )/4! /3?2./! 82!
82%+-2%.(7(,-!,!2%./%![1.(:/%!,4.2!1,!+/31,)(_4!8/:(4(),4,!d!)/4%27$(-!%$!,+/d/!+,-,!
)/:3,.(-1/%!%(4!)$,-.21;!!
I/%! /3?2.(9/%! (4()(,12%! 82! 1/%! )/4%+(-,8/-2%! 82! b/),! k(7$,! %2! :/8(=(),-/4!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P"a!]EbBHZ*! aQQPS!P";!]$3/(%!X,!,=(-:,8/!&$2! 1/%!2%)1,9/%!82! 1,! 2.4(,! H3/! )-2^,4!24! 1,!8/).-(4,!82! 1,!
.-,4%:(7-,)(_4! 82! 1,%! ,1:,%*! +/-! 1/! &$2! %/1^,4! %$()(8,-%2! +,-,! X$(-! 82! 1/%! %$=-(:(24./%! 82! 1,%!
+1,4.,)(/42%*! )/4924)(8/%! 82! &$2! %$! ,1:,! -27-2%,-^,! ,! r=-(),*! &$2! 211/%! )/4%(82-,3,4! 21! <,-,^%/;!
A,:3(54! X,! (4=/-:,8/! 82! &$2! :$)X/%! +1,4.,8/-2%! %/1^,4! 8(%$,8(-12%! 82! )/:2.2-! %$()(8(/!












+1,4! )$d/!+-(:2-!+,%/! )/4%(%.^,! 24!:,.,-! ,! 1/%!31,4)/%!82!b/),!k(7$,! d!&$2:,-! 1/%!
),:+/%!82!),W,S!,:3/%!-2+-2%24.,3,4! 1,!2@+1/.,)(_4!2485:(),!82! 1/%!427-/%!24! 1,%!
+1,4.,)(/42%!,:2-(),4,%!d*!+/-! .,4./*! 1/%!)/4%+(-,8/-2%!2%.,3,4!)/4924)(8/%!82!&$2!
X,3^,! &$2! 82%.-$(-1/%! +,-,! ,),3,-! )/4! 1,! 2%)1,9(.$8;! F4! 2%.2! %24.(8/*! 1,! )/4%+(-,)(_4!
X,3-^,! 2%.,8/! (4%+(-,8,! +/-! +-(4)(+(/%! :$d! )2-),4/%! ,! 1/%! 821! :(124,-(%:/!
)/4.2:+/-e42/*!.,1!)/:/!1/!82=(4(_4!F-()!g/3%3,u:P"N;!F1!%(7$(24.2!+,%/!8232-^,!%2-!
2@.2482-! 1,! (4%$--2))(_4! ,! 1,%! +1,4.,)(/42%! )2-),4,%*! =/-:,48/! $4! 4$.-(8/! 2?5-)(./!
427-/! &$2! 12%! +2-:(.(2%2! /)$+,-! 1,%! 7$,-4()(/42%! 92)(4,%! 82! #,d4,! d! Z,4! #2-_4(:/*!
)$d/! ,-:,:24./! 42)2%(.,3,4! +,-,! 24=-24.,-%2! ,! 1,%! .-/+,%! )/1/4(,%;! </-! [1.(:/*!
,.,),-^,4! 1,! ),+(.,1!82!Z,4./!]/:(47/!+,-,!82--/),-!,1! 2?2)$.(9/! )/1/4(,1! 2! (4%.,$-,-!
U$4!7/3(2-4/!)/:/!21!821!h$,-()/*!d!82:e%!82!1,!<,-.2!=-,4)2%,YP"T;!!




&$2! 8(%=-$.,3,! 82! )(2-./! 1(82-,V7/! ),-(%:e.()/! 24.-2! 211/%*! &$(Ve! )/:/! %,)2-8/.2! 82!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P"N!!gBbZb\vj*! "JTNS! "MOaJ;! F%.2! X(%./-(,8/-! :,-@(%.,! 3-(.e4()/! ,127_! &$2! 1/%! :/9(:(24./%!
:(124,-(%.,%! )/4.2:+/-e42/%! %2! ),-,).2-(V,4! +/-&$2! %$%! +-/.,7/4(%.,%! +-2.24824! 82%.-$(-! 1,!





Z,4./! ]/:(47/*! M"! 82! 8()(2:3-2! 82! "`JT;! I/%! 8,./%! ,4,1(V,8/%! 82:$2%.-,4! .,1! %(:(1(.$8! 24.-2! 1,!
)/4%+(-,)(_4!82!b/),!k(7$,! d! 1/%! +-(:2-/%! )/:+,%2%! 82! 1,! -29/1$)(_4! 2%)1,9,!82! Z,(4.O]/:(47$2*!
&$2!,4(:,4!,!,=(-:,-!&$2!2@(%.(_!$4!8'&')"/.'(:'"$"',%(82!-23218^,;!Z(4!2:3,-7/*!%(!%2!%$%)-(3(2%2!




8(%+/4^,4! 82! 1/%!:(%:/%!:28(/%*! 2%),%/%*! +,-,! %$3129,-%2! )/4.-,! 1/%! +1,4.,8/-2%*! +/-! 1/! &$2! %$%!
,))(/42%!82!+-/.2%.,!823^,4!+,-2)2-%2!,!1,!=$2-V,;!]2!X2)X/*!21!:(%:/!+,.-_4!82!,))(_4!(824.(=(),8/!
24!b/),!k(7$,!24!4/9(2:3-2!82!"`JT!%2!-27(%.-_!(4)1$%/!,4.2%!82!1,!-29/1$)(_4!82!Z,(4.O]/:(47$2;!
I,! +2)$1(,-(8,8! 82! 2%.,! [1.(:,! -2%(8(_! 2@)1$%(9,:24.2! 24! &$2! =$2! 21! [4()/! 2+(%/8(/! -2,1:24.2!
9()./-(/%/*!8,48/!+(2!,!&$2!+/%.2-(/-:24.2!%2!X,d,!-2)$--(8/!,!211,!)/:/!:/821/!+,-,!2%.$8(,-!/.-/%!
+-/)2%/%!%(:(1,-2%!+/%.2-(/-2%;!!




X,3^,! .-,3,?,8/! 12?/%! 82! 1/%! ),W,92-,12%! d! %(2:+-2! X,3-^,! ,%+(-,8/! ,! )/4&$(%.,-! 1,!
1(32-.,8!+,-,!8(%=-$.,-1,!24!2@)1$%(9(8,8*!+2-/!%,3^,!&$2!42)2%(.,3,!21!,+/d/!82!1,!:,%,!
3/V,1!+,-,!,1),4V,-!8()X/!/3?2.(9/;!</-!2%.2!:/.(9/*!X,3-^,!,4(:,8/!,! 1,!:,d/-^,!82!
2%)1,9/%!82!b/),!k(7$,!,!:,.,-!,! 1/%!31,4)/%*!X,)(548/12%!)-22-!&$2! 1$)X,-^,4!+/-! 1,!
1(32-.,8! $4(92-%,1P"K;! Z$! (4%+(-,)(_4! 24! 1,! -29/1$)(_4! 82! Z,(4.O]/:(47$2! &$28,-^,!
,.2%.(7$,8,! +/-! 1/%! )/4.,)./%! &$2! 2%.,312)(_! )/4! .-2%! 2@! )/:3,.(24.2%! 82! #2,4O
l-,4m/(%*! &$2! .-,3,?,3,4! 24! $4,! +1,4.,)(_4! )2-),4,*! )$d/! ,+/d/! 82%2,3,! )/4%27$(-!
+,-,! )-$V,-! 1,! =-/4.2-,! d! .-,%1,8,-%2! ,1! h$,-(8/! %(! 1,! )/4%+(-,)(_4! =-,),%,3,P"J;! k/!
/3%.,4.2*!,:3/%! (48(9(8$/%! %2!427,-/4!,!+-2%.,-12!,$@(1(/!+/-&$2!21!+1,4! 12%!+,-2)(_!




l-,4)(%)/! Z/+/! :,4.$9/! $4,! ,).(.$8! 3,%.,4.2! ,:3(7$,! 8$-,4.2! ./8/! 21!
+-/)2%/S! +/-! $4,!+,-.2*! 3$%)_! 21! ,+/d/!82! 1,!:,d/-^,! 82! 2%)1,9/%! 82! %$! +1,4.,)(_4*!
,$4&$2! +1,42,3,! 829/192-1/%! ,! 1,! 2%)1,9(.$8! )$,48/! 1,! -29$21.,! .-($4=,%2! d! %$%!
),32)(11,%! +$8(2%24!8(%=-$.,-! 82! 1,! 1(32-.,8!24!2@)1$%(9(8,8>! +/-!/.-,!+,-.2*! ,1!:(%:/!
.(2:+/!824$4)(_!1,!)/4%+(-,)(_4!,!1/%!+-/+(/%!+1,4.,8/-2%!82!b/),!k(7$,!8^,%!,4.2%!82!
%$!2%.,11(8/;!Z$!+/%()(_4!%2!2@+1(),!+/-!%$!%(.$,)(_4!+2-%/4,1!U+-(9(127(,8,Y*!d,!&$2!Z/+/!








%$! :$2-.2*! Z,(4.O]/:(47$2! %2! )/49(-.(_! 24! 21! +,-,^%/! .2--24,1! +,-,! /.-/%S! =$2! 21! 2%)24,-(/! 82! 1,!
+-(:2-,!-29/1$)(_4!427-,!&$2!X,3^,!+$2%./!24!?,&$2!,!1,!,8:(4(%.-,)(_4!)/1/4(,1;!!
PaQ! \k]fFE! BC\fHs*! 4;! a`*! "J`QS! NNJONTQ;! F%! +/%(312! &$2! 2%.,! 82)1,-,)(_4*! )/:/! :$)X,%! /.-,%! 821!
:(%:/! 2%.(1/*! X$3(2%2! %(8/! =,1%2,8,! +/-! 1,%! ,$./-(8,82%! ?$8()(,12%! +,-,! (4%(%.(-! 24! 21! ),-e).2-!
(:+-/)2824.2!82! 1,! -29$21.,!2%)1,9,! -2%2W,8,*! ?$%.(=(),48/!,%^! 1,!8$-,! -2+-2%(_4!82! 1/%! (:+1(),8/%>!
gFfkrk]Fs! hBksrIFs*! aQ"QS! aPaOaTa;! F%.2! ,$./-! X,! 2%.$8(,8/! 1,! %(.$,)(_4! 82! 1/%! 2%)1,9/%!
8/:(4(),4/%!8$-,4.2!21!%(71/!iGHHH;!!
    "TP!
!!!!
-2%./!82!2%)1,9/%!d!X,3^,4!+-/)$-,8/!)/4.24.,-1/!+,-,!%2-9(-%2!82!%$!,$./-(8,8!,4.2!
211/%*! :,4.24(248/! 21! /-824! 24! 1,! +1,4.,)(_4! )/4! %$! ,d$8,;! \%^! +$2%*! :28(,4.2! %$!
824$4)(,! 821! )/:+1/.*! Z/+/! 12%! ,7-,82)(_! %$%! ,.24)(/42%;! \1! :(%:/! .(2:+/*! X,3^,!
,).$,8/! )/:/! U)/:(%(/4,8/Y! 82! 1/%! 2%)1,9/%! 82! 51(.2! ,4.2! 1/%! X,)248,8/%;! ]()X/%!
2%)1,9/%! 82! 51(.2! 82%2,-^,4! .,:3(54! 82:/%.-,-! %$! 7-,.(.$8! ,! 1/%! 31,4)/%! 821! 1$7,-*!
+-/--/7,48/! 1,! 82%.-$))(_4! 821! (4724(/! X,%.,! &$2! Bd,-Ve3,1! d! %$%! +-(4)(+,12%!
)/1,3/-,8/-2%!X$d2%24;!!
F4!+-(:2-!1$7,-*!+,-,!2?2)$.,-!$4!+1,4!.,4!)/:+12?/*!21!aK!82!/).$3-2!l-,4)(%)/!
Z/+/! (4=/-:_!,1!:,d/-,1!821! (4724(/*!<28-/!\3,8^,*!82! 1/%!+-2+,-,.(9/%!821!)/:+1/.;!
F4!-2,1(8,8*!8232-^,!X,32-! (4=/-:,8/!,1!+-/+(/!#$,4!b,$.(%.,!Bd,-Ve3,1*!+2-/!5%.2!%2!
X,11,3,! ,$%24.2! d! Z/+/! %(4.(_! 1,! 42)2%(8,8! 82! )/4=(,-! %$! %2)-2./! ,! /.-,! =(7$-,! 82!
,$./-(8,8! 82! 1,! X,)(248,;! <2%2! ,! %$%! ,892-.24)(,%*! 1/%! 2:+12,8/%! 31,4)/%! 82! b/),!
k(7$,!=$2-/4!(4),+,)2%!82!-2,))(/4,-!2!(4)1$%/!21!+-/+(/!Bd,-Ve3,1!-2%._!(:+/-.,4)(,!,!
1,%! 824$4)(,%! 82! l-,4)(%)/! Z/+/*! +/-! 1/! &$2! '( 8%#$*&"%&"! :2-2)(_! 1,! -2+-(:248,! 821!
,-V/3(%+/!</-.(11/*!&$2! 12!)$1+_!82!+2),-!82!2@)2%/!82!)/4=(,4V,!24! 1,! 12,1.,8!82!%$%!
2%)1,9/%;! <-/4./*! 1/%! ,)/4.2)(:(24./%! X()(2-/4! &$2! 21! ,8:(4(%.-,8/-! 821! (4724(/!
./:,%2!)/4)(24)(,!821!+21(7-/!-2,1!82!%$3129,)(_4!427-,;!g,3(8,!)$24.,!82!1/%!-$:/-2%!
&$2!X,3-^,4! )(-)$1,8/! 24.-2! 1/%! 2%)1,9/%! 821! (4724(/! d! 82! %$! +-/+(,! ),%,*! %2! +1,4.2_!
(4.2-924(-! 21! M"! 82! /).$3-2! +,-,! ,3/-.,-! 21! )/:+1/.! +/-! 1,! =$2-V,;! Z(4! 2:3,-7/*!
+-/3,312:24.2!l-,4)(%)/!Z/+/! )/4/)(_! %$! (4.24)(_4!+/-! ,821,4.,8/!2! (4=/-:_!,! %$%!
)/:+,W2-/%! 82! )/4%+(-,)(_4*! &$2! %2! %$3129,-/4! 21! 8^,! MQ*! $4,! ?/-4,8,! ,4.2%! 82! 1/!
+-29(%./;! C/:/! %2! 92*! 4$29,:24.2! Z/+/! X(V/! ,1,-82! 82! $4,! :,-),8,! ,:3(7É28,8*!




$4,! %2)$24)(,! 1_7(),;! <-(:2-,:24.2*! Z/+/! -/3_! 1,%! ,-:,%! &$2! %2! )$%./8(,3,4! 24! 21!
,-%24,1!821!(4724(/*!&$2!X,3^,4!%(8/!9248(8,%!+/)/!,4.2%!+/-!21!7/3(2-4/!8/:(4(),4/!
+,-,! 82=2482-! ,&$211,! +-/+(28,8! 821! )/-%/! 3-(.e4()/;! \! )/4.(4$,)(_4*! 1,%! 8(%.-(3$d_!
24.-2!%$%!)/1,3/-,8/-2%!d!/31(7_!,!1,!(4:24%,!:,d/-^,!82!1/%!427-/%!82!1,!8/.,)(_4!,!
    "TN!
!!!!
%$:,-%2! ,! %$! -2321(_4*! 3,?/! 1,! ,:24,V,! 82! %/:2.2-1/%! ,! 1,! 2%)1,9(.$8! )$,48/! ./8/!









21! -2%./! 821! +2-%/4,1! 31,4)/! 82! 1,! X,)(248,*! &$2! 12%! -2+21(_! 24! +-(:2-,! (4%.,4)(,*!
,$4&$2!&$28_!24!$4,!%(.$,)(_4!=-,4),:24.2!)/:+-/:2.(8,;!!
D$(Ve! 1,! -2%(%.24)(,! 31,4),! X(V/! .2:2-! ,! l-,4)(%)/! Z/+/! &$2! 1,! %$3129,)(_4!
=-,),%,-,*! +/-! 1/! &$2! 82)(8(_! 82%2-.,-! 821! 3,48/! -232182! d! +,%,-%2! ,! 1,! 7$,-4()(_4!
31,4),! 82! b/),!k(7$,*! X,)(248/! ./8/! 1/! +/%(312! +,-,! )/4924)2-! ,!Bd,-Ve3,1! 82! &$2!
,3,48/4,%2! 1,! X,)(248,! )$,4./! ,4.2%! +,-,! %,19,-! 1,! 9(8,Paa;! I/%! 31,4)/%! 82! 1,!
+1,4.,)(_4!.,:+/)/!+-2%.,-/4!,.24)(_4!,!1,%!,892-.24)(,%!82!Z/+/S!%(4!8$8,*!2%.,3,4!
)/4924)(8/%! 82! &$2! 1,! :,-)X,! 82! Z/+/! 82! 1,%! =(1,%! -232182%! %2! X,3^,! 823(8/! ,! %$!





3,%2! 82! &$2! 21! ,+211(8/! 82! 2%./%! 8/%! [1.(:/%! 2%)1,9/%! 82%)-(3^,! %$! 2@.-,))(_4! %/)(/O
)$1.$-,1*!A/:e%!C/47/!%2-^,!/-($48/!82!r=-(),*!)/:/!(48(),3,!%$!+,.-/4^:()/*!:(24.-,%!
&$2! \4./4(/! C,--2.2-/! %2-^,! $4! 2%)1,9/! 82! 51(.2*! +-/3,312:24.2! )-(/11/*! &$2! X,3-^,!
.-,3,?,8/! 24! b/),! k(7$,! )/:/! )/)X2-/;! \%^! +$2%*! 21! ,%)24%/! 82! \4./4(/! C,--2.2-/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Pa"! \k]fFE! BC\fHs*! 4;! a`*! "J`QS! NNJONTQ;! g2! ,&$^! /.-/! +,-,121(%:/! )/4! 1,! -29/1$)(_4! 82! Z,(4.O
]/:(47$2*! )$d/%! ),$8(11/%! %2! ,.-(3$d2-/4! 82%82! 21! +-(4)(+(/! 1/%! -,47/%!:(1(.,-2%! -2%2-9,8/%! X,%.,!
24./4)2%!,!1/%!/=()(,12%!31,4)/%;!!
Paa! \hH*!F*!1;!Nb*!2;!aQa*!8;!",;!H4=/-:2!82!#/,&$^4!h,-)^,;;;>!\k]fFE!BC\fHs*!4;!a`*!"J`QS!NTa;!!




I/%! 31,4)/%! .248-^,4! /.-,! -,V_4! +,-,! 82%)/4=(,-! 82! 1,%! ,892-.24)(,%! 82!
l-,4)(%)/!Z/+/S!Bd,-Ve3,1!d!%$%!X/:3-2%!.2:^,4!&$2!l-,4)(%)/!Z/+/!X$3(2%2!=(47(8/!%$!
82%2-)(_4! +,-,! 7,4,-%2! ,! 1/%! X,)248,8/%! d! )/4924)2-1/%! 82! &$2! )/4=(,%24! 24! 51*!
:,.e48/1/%!,! 1,!+-(:2-,!/+/-.$4(8,8!+,-,! )/492-.(-%2!24!8$2W/%! ,3%/1$./%!82!b/),!
k(7$,;! F1! .2:/-! 82%)-(./! X,3-^,! %(8/! %$=()(24.2! +,-,! ,4(:,-12%! ,! &$28,-%2! 24! 1,!
+1,4.,)(_4*!+2-/!A/:e%!C/47/!12%!/31(7_!,!:,-)X,-%2!&$2:,48/!1/%!),W,92-,12%*!+,-,!
&$2! 21! X$:/! X()(2%2! 21! ,:3(24.2! (--2%+(-,312! 824.-/! 82! %$%! X,3(.,)(/42%PaP;! Z_1/!
24./4)2%*! )$,48/! 1/%! 427-/%! -232182%! %$+(2-/4! &$2! 1/%! +1,4.,8/-2%! %2! X,3^,4!
:,-)X,8/!d,*!+-(4)(+(,-/4! 1,!:,.,4V,!821! -2%./!82!31,4)/%!821! (4724(/;!\%^*!+,-2)^,4!
82:/%.-,-! &$2! ?,:e%! X,3^,4! ,132-7,8/! (4.24)(_4! ,17$4,! 82! +2-?$8(),-! ,! ./8/%! 1/%!
31,4)/%*! %,19/! ,! &$(242%! X,3^,4! 24),-4,8/! %$! 2@+1/.,)(_4! 9(%)2-,1! 24! b/),! k(7$,;!




\$4&$2! 4(! 1,! 8/)$:24.,)(_4! 4(! 1/%! 2%.$8(/%! 2@(%.24.2%! :24)(/4,4! 21! X2)X/!
)1,-,:24.2*! ./8/! (48(),! &$2*! 24! :28(/! 82! 1/%! 82%_-8242%*! 1/%! (4%$--2)./%! 82! b/),!
k(7$,!)2123-,-/4!$4,!)2-2:/4(,!9$8[!+,-,!+-/+()(,-! %$!9()./-(,;!]()X,!,=(-:,)(_4!%2!
,+/d,! %/3-2! 8/%! +(1,-2%! =$48,:24.,12%S! +/-! $4,! +,-.2*! %2! %,32! &$2! 1/%! )/4?$-,8/%!





PaM! ]EbBHZ*!aQQPS!J`O"QQ;!F%.2!,$./-!82%.,)_!21!+-/.,7/4(%:/!82! 1/%! )/)X2-/%*! )/:/!)/48$)./-2%!82!





)$24.,! &$2! ./8/! ,+$4.,! ,! &$2! 1/%! -232182%! 82! b/),! k(7$,! )2123-,-/4! $4! -(.$,1! 9$8[*! +/8-^,!
,=(-:,-%2!&$2!,:3/%!.^.$1/%!)/--2%+/4824!,!1,%!8/%!=(7$-,%!%(:3_1(),%!+/-!2@)2124)(,!24!2%2!.(+/!82!
)2-2:/4(,%*!)/:/!%2!%$%)-(32!24!2%.,!(492%.(7,)(_4;!
    "T`!
!!!!













/).$3-2! 21! +-/+(/! Bd,-Ve3,1! X,3^,! 1127,8/! ,! Z,4./! ]/:(47/*! )/4=(-:,48/! )/4! %$!
.2%.(:/4(/! 1,%! 82)1,-,)(/42%! 82! ,&$211/%! =$7(.(9/%;! ]2! (4:28(,./*! 21! 7/32-4,8/-!






82! 1/%! X,3(.,4.2%! 82! ,&$211,! V/4,! d! 82! 1/%! :/4.2,8/-2%;! \%^! +$2%*! ,! =(4,12%! 82!
4/9(2:3-2!%2!X,3^,!,+-2%,8/!,!),%(!./8/%!1/%!)/4%+(-,8/-2%*!.-,%1,8e48/%212%!,!Z,4./!
]/:(47/*!+,-,!%2-!?$V7,8/%Pa`;!!
F1! +-/)2%/! )/:24V_! 21! aa! 82! 4/9(2:3-2! d! 1,! %24.24)(,! %2! +$31()_! ),%(! $4,!
%2:,4,! 82%+$5%PaK;! I/%! ),32)(11,%! 9(%(312%S! l-,4)(%)/! Z/+/*! \4./4(/! C,--2.2-/! {U21!
f2dY|*! %$! :$?2-! \4,! j,-^,! {U1,! f2(4,Y|*! <28-/! G(2?/! {\++(2-|! d! A/:e%! \7$(--2!
{b$24,9(%.,! /! C/47/|*! =$2-/4! ,X/-),8/%;! Z$%! )$2-+/%! %2! 2@+$%(2-/4! U24! 1/%! )$,.-/!











,$./-! 821! (4)248(/! 7242-,1(V,8/! 82! 1,! +1,4.,)(_4*! C-(%._3,1! C5%,-*! =$2-/4! ,X/-),8/%;!
Z_1/! $4! 2%)1,9/! =$2! ,+-2%,8/*! %(4!:e%;! I/%! ,4.(7$/%! %/18,8/%! 82! #2,4Ol-,4m/(%*! &$2!
X,3^,4!(4.24.,8/!82%,124.,-!,!1/%!)/4%+(-,8/-2%*!=$2-/4!82%.(4,8/%!,!1/%!+-2%(8(/%!82!





+-(:2-/*!21! 7/3(2-4/!8/:(4(),4/!4/!+/8^,! )/4%24.(-!&$2!4(! %(&$(2-,!$4,! -2321(_4!82!
2%.,%! ),-,).2-^%.(),%! 82.$9(2%2! 1,! +-/8$))(_4! 82! 1,! :2?/-! +1,4.,)(_4! 82! 1,! )/1/4(,>!
%27$48/*! 1,%! -29$21.,%! 427-,%! -2)(24.2%! 82%,)/4%2?,3,4! 1,! (:+/-.,)(_4! 82!:,4/! 82!





1/%! ?$V7_! %2! 2@+1(),! +/-&$2! ,17$4/%! 82! 211/%! 2-,4!:$?2-2%! d! /.-/%! 2-,4! ?_9242%*! 82!
















\4.2! ./8/*! %/-+-2482! 21! ,=e4! 82! h,-)^,! +/-! 21(:(4,-! )$,1&$(2-! -(2%7/! =$.$-/! 82!
-2+-/8$))(_4! 82! 1,! -29/1$)(_4! 821! h$,-()/! 24! Z,4./! ]/:(47/*! d,! &$2! 4(! 51! 2-,! d,!
7/32-4,8/-!2=2).(9/!82!1,!)/1/4(,*!4(!5%.,!+2-.242)^,!,!1,!C/-/4,!2%+,W/1,;!]2!X2)X/*!
(4:28(,.,:24.2!82%+$5%!82! 1,! =(-:,!82! 1,!+,V!82!b,%(12,*!21! 7/3(2-4/!2%+,W/1!X,3^,!
/-824,8/!&$2!1,%!.-/+,%!)/1/4(,12%!82!Z,4./!]/:(47/!%2!-2:(.(2%24!(4:28(,.,:24.2!,!
/.-,%!)/1/4(,%!2%+,W/1,%*!,!1,!92V!&$2!X,3^,!+-/X(3(8/!2@+-2%,:24.2!&$2!%2!2:+12,%24!
+,-,! %/=/),-! )$,1&$(2-! (4%$--2))(_4! 427-,PMa;! <2%2! ,! ./8/*! 1,! 11,:,.(9,! -2,))(_4! 82!










F4! 1,! +,V! 82! b,%(12,*! F%+,W,! d! l-,4)(,! X,3^,4! )/4%24%$,8/! &$2! 2%.,! [1.(:,!
+-(4)(+(,%2!1,!,42@(_4!7-,8$,1!82!Z,4./!]/:(47/!+/-!1,%!+1,V,%!=-/4.2-(V,%!29,)$,8,%!
+/-! 21! 7/3(2-4/! 8/:(4(),4/*! ,9,4V,48/! +-/7-2%(9,:24.2! X,)(,! 21! /2%.2! X,%.,!
,+/82-,-%2! 82! ./8,! 1,! )/1/4(,;! \%(:(%:/*! l-,4)(,! X,3^,! 2@(7(8/! &$2! 21! 7/3(2-4/!
)/1/4(,1! +-2%(8(8/! +/-! #/,&$^4! h,-)^,! +2-:,42)(2%2! 24! %$! +$2%./*! X,%.,! &$2! 1,!
f2+[31(),! 2%.$9(2%2! 24! 8(%+/%()(_4! 82! ,)/:2.2-! 1,! ,42@(_4! 82! ./8/! 21! .2--(./-(/! 82!
Z,4./! ]/:(47/;! ]2! 1/! )/4.-,-(/*! .2:^,4! &$2! %2! 7242-,%2! $4! 9,)^/! 82! +/82-! 24! 1,!
,4.(7$,! )/1/4(,! 2%+,W/1,! &$2*! %(4! 8$8,*! =,9/-2)2-^,! 1,! (49,%(_4! 3-(.e4(),PMM;! </-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
PMa! \k]fFE!BC\fHs*!4;!a`*!"J`QS!N`";!!
PMM!\gk*!F*! 1;!KKM*!2;!"T;! H4%.-$))(/42%!82! 1,!C/-/4,!,1!:,-&$5%!821!Z/)/--/;;;!F1!X2)X/!82!&$2!l-,4)(,!
X$3(2%2!:24)(/4,8/!2@+1^)(.,:24.2!1,%!,:3()(/42%!3-(.e4(),%*!82:$2%.-,!&$2!21!:(28/!82!h/8/d!,!
1,!/)$+,)(_4!82!./8,!1,!(%1,!82!I,!F%+,W/1,!+/-!h-,4!b-2.,W,*!1,.24.2!24!21!8/)$:24./!,&$^!)(.,8/*!
4/! -2%+/48^,!,! 1,!/3%2%(_4!2%+,W/1,!+/-! (:+28(-!&$2!4,8(2!:e%!%2!2@+,48(2%2!24!\:5-(),*! %(4/!,!
    "`Q!
!!!!
)/4%(7$(24.2*! %/3-2! 21! +,+21! 21! 2?2)$.(9/! 8/:(4(),4/! 2-,! $4! %(:+12! 82127,8/! 821!
7/3(2-4/!=-,4)5%*!,$4&$2!24!1,!+-e).(),!2-,!21![4()/!7/3(2-4/!127^.(:/!-2)/4/)(8/!+/-!
1,!+/31,)(_4!8/:(4(),4,*!82!:/8/!&$2!%$!%(.$,)(_4!2-,!+,-,8_?(),!d!8(=^)(1;!!
H4()(,1:24.2*! =-,4)2%2%! d! 2%+,W/12%! %2! :,4.$9(2-/4! =(212%! ,1! +-/7-,:,! 82!
,42@(_4! 7-,8$,1*! +2-/! 1,! %(.$,)(_4! ),:3(_! )/:/! )/4%2)$24)(,! 82! 1/%! 82%_-8242%!
+-/9/),8/%!+/-! 1,! )/:(%(_4!249(,8,!,!b,d,?e!+/-! I,92,$@!24!21! /./W/!82!"`JN*!&$2!
X,3^,! (4)(.,8/! ,! #/,&$^4! h,-)^,! ,! %$%+2482-! 1,! 24.-27,! 7-,8$,1! 82! (4:28(,./;! <,-,!
?$%.(=(),-! %$! (4()(,.(9,*! 21! ),+(.e4! 7242-,1! X,3^,! ,127,8/! &$2! 21! +-/d2)./! 82! ,42@(_4!
7-,8$,1! 2%.,3,! ,3/),8/! ,! /),%(/4,-! $4! %(4=^4! 82! +-/312:,%*! &$2! %2! 29(.,-^,4! %(! 1,!
)/1/4(,!%2!24.-27,3,!82!$4,!92V!+/-!./8,%!,!1,%!.-/+,%!=-,4)2%,%;!\82:e%*!(4%(%.(_!24!
&$2! 1,! 24.-27,! 823^,! X,)2-%2! 8(-2).,:24.2! ,! 1,%! .-/+,%! =-,4)2%,%! 31,4),%*! )/:/! %2!
%2W,1_! 24! 2+^7-,=2%! ,4.2-(/-2%PMP;! C1,-,:24.2*! #/,&$^4! h,-)^,! (74/-,3,! 1/%! %2-(/%!
(4)/4924(24.2%!&$2!+1,4.2,3,4!%$%!2@(724)(,%!,1!7/3(2-4/!=-,4)5%*!&$2!2%.,3,!(4:2-%/!
24!$4,!)-$24.,!7$2--,!24!F$-/+,*!+/-! 1/!&$2!4/!12!-2%$1.,-^,!=e)(1!8(%+/42-!82!.-/+,%!
31,4),%! %$=()(24.2%! +,-,! ,)/:2.2-! 1,! ,42@(_4! 82! Z,4./! ]/:(47/PMN;! A,:+/)/! +/8^,!
)/4.24.,-%2! )/4! %$%! 2@(7$/%! %/18,8/%! )/1/4(,12%! 24! 21! h$,-()/*! d,! &$2! %(! 82)(8^,!
X,)2-1/!%2!92-^,!/31(7,8/!,!2@.2482-!%$%! 1^42,%!,! 1/! 1,-7/!82! 1,!)/%.,!82!I,!F%+,W/1,*!
2%.-2)Xe48/1,%!24!2@)2%/!d!)/49(-.(548/1,%!24!$4!31,4)/!=e)(1!+,-,!1,!j,-(4,!b-(.e4(),;!!
F4! .,12%! )(-)$4%.,4)(,%*! 1,! %(.$,)(_4! 821! 7/3(2-4/! =-,4)5%! 2-,! )/:+1(),8,S! +/-!
$4,! +,-.2! 82%2,3,! /)$+,-! Z,4./! ]/:(47/! 82=(4(.(9,:24.2*! +2-/! +/-! /.-,! +,-.2!
+-2=2-^,!&$2!1,!,42@(_4!%2!2=2).$,%2!7-,8$,1:24.2*!+,-,!29(.,-!+/42-!%$%!+/%()(/42%!24!
$4,! %(.$,)(_4! )/:+-/:2.(8,! =-24.2! ,! 1,%! ,7-2%(/42%!3-(.e4(),%;! \4.2! 2%.,!8(%d$4.(9,*!
1/%!/=()(,12%!=-,4)2%2%!/+.,-/4!+/-!$4!),:(4/!&$2!d,!)/4/)^,4!d!-2./:,-/4!21!+-/d2)./!
82!,42@(_4!7-,8$,1*!:28(,4.2!21!82)-2./!82!Z/4.X/4,@!82!N!82!?$1(/!82!"`JT*!8/482!%2!
(48(),3,! &$2! 1,%! +-(:2-,%! +1,V,%! /)$+,8,%! 823^,4! %2-! 1/%! 24)1,92%! =-/4.2-(V/%! 82!




PMN! fB]fthEFs! ]FjBfHsH*! "JNKS! "QM;! H4=/-:2! 821! 7/32-4,8/-! h,-)^,! ,1! <-^4)(+2! 82! 1,! <,V;! Z,4./!
]/:(47/*!K!82!,7/%./!82!"`JT;!!
PMT! \gk*!F*! 1;!MPQ`!{"|;!]2)-2./!82!Z/4.X/4,@!+,-,!(4()(,-! 1,!,42@(_4!82!Z,4./!]/:(47/;!LI2!C,+R*!N!82!
?$1(/!82!"`JT;!!
    "`"!
!!!!
)/4.,-! )/4! 1,! ,d$8,! (42%.(:,312! 821! 724(/! :(1(.,-! 821! )/482! 82! f/)X,:32,$*! +2-/!
+-/4./!%2!+$%(2-/4!82!:,4(=(2%./!1,%!8(=()$1.,82%!82-(9,8,%!82!1,!8(=2-24)(,!82!)-(.2-(/%!
24.-2! ,:3/%;! E4/! d! /.-/! )/(4)(8^,4! 24! &$2! 1,! ,42@(_4! 823^,! 2:+-2482-%2! )$,4./!
,4.2%*! +,-,! 29(.,-! $4! +/%(312! ,.,&$2! 3-(.e4()/;! k/! /3%.,4.2*! f/)X,:32,$! X,3^,!
:,4(=2%.,8/! ,! I,92,$@! %$! (4&$(2.$8*! +/-&$2! 1,! ,42@(_4! (4:28(,.,! %_1/! +/8-^,!
,)/:2.2-%2! )/4! 1,! )/1,3/-,)(_4! 82! 1/%! 427-/%! ,$@(1(,-2%! 82! A/$%%,(4.! I/$92-.$-2*! 1/!
&$2! 4/! 82%2,3,*! .,4./! +/-! %$%! +-/+(/%! +-2?$()(/%! -,)(,12%*! )/:/! +/-! .2:/-! ,! &$2!
,&$211,%! .-/+,%! )/:2.(2%24! ,3$%/%PM`;! <$2%./! &$2! I,92,$@! +,-2)^,! +/)/! 8(%+$2%./! ,!
2:+-2482-! 1,! ,42@(_4!82! Z,4./!]/:(47/! %(4! -2)$--(-! ,! 1/%!2@!2%)1,9/%*!f/)X,:32,$!




,&$211,%! .-/+,%! ,$@(1(,-2%! 8,3,4! -(248,! %$21.,! ,! %$! 82%24=-24/;! \$4&$2! %$%!:/.(9/%!
2-,4!=$48,8/%*!21!7/3(2-4/!=-,4)5%!12!82%.(.$d_!d!12!-2)1,:_!24!<,-^%*!8/482!12!+-/)2%_!
+/-!(4%$3/-8(4,)(_4PMJ;!!
]2%,+,-2)(8/! f/)X,:32,$! 821! 2%)24,-(/! :(1(.,-*! Z/4.X/4,@! 24),-7_! ,!
A/$%%,(4.! I/$92-.$-2! &$2! ./:,%2! +/%2%(_4! 82! 1,%! +1,V,%! =-/4.2-(V,%! )$,4./! ,4.2%;!
C$,48/!1,%!/)$+,%2*!823^,!-2,1(V,-!$4!(4924.,-(/!92-3,1!82!1,%!,-:,%!d!1,%!+-/+(28,82%!




,4(:,12%! d! -2&$(%,-! +,-,! 1,! f2+[31(),! 1/%! &$2! +2-.242)(2%24! ,! 1/%! 8/:(4(),4/%!
2:(7-,8/%;!</-![1.(:/*!X,3^,!82!7,-,4.(V,-! 1,!82=24%,!82!,&$211/%!+$2%./%!)/4.-,! 1,%!







    "`a!
!!!!
+-/+(28,82%! 82! 1/%! 8/:(4(),4/%! &$2! %2! &$28,%24PPQ;! F%! (:+/-.,4.2! .242-! 24!
)/4%(82-,)(_4! 2%.,%! (4%.-$))(/42%! +/-&$2*! )/:/! %2! 92-e*! 21! 7242-,1! I/$92-.$-2! 1,%!








)/4924)2-1/%! 82! 1,%! 924.,?,%! &$2! 12%! -2+/-.,-^,! 1,! ,+1(),)(_4! 82! 1/%! +-(4)(+(/%! 82!
1(32-.,8*! (7$,18,8! d! =-,.2-4(8,8! ,! ./8/%! 1/%! 8/:(4(),4/%*! )/4! (482+24824)(,! 82! %$!
)/1/-;!A,:3(54!823^,!)/4924)2-!,!1/%!+1,4.,8/-2%!82!&$2!1,!,3/1()(_4!82!1,!2%)1,9(.$8!
4/! (:+1(),-^,! %$! -$(4,*! %(4/!&$2!,$:24.,-^,!21! -248(:(24./!82! 1/%! ,4.(7$/%!2%)1,9/%*!
)/492-.(8/%!24!.-,3,?,8/-2%!1(3-2%PPM;!l(4,1:24.2*!%2!12!2@(7^,!&$2!+-/:2.(2%2!-2%+2.,-!
1,%! .-,8()(/42%!2%+,W/1,%*! %/3-2! ./8/! 1,! -21(7(_4!),._1(),*!+,-,!7,4,-%2! 1,!%(:+,.^,!82!
1/%! 8/:(4(),4/%;! F4! 2%.2! %24.(8/*! l-,4)(,! ,)1,-_! &$2! 1,! ./12-,4)(,! -21(7(/%,! 4/! .24^,!
+/-&$5! %2-! (4)/:+,.(312! )/4! 1/%!+-(4)(+(/%! -29/1$)(/4,-(/%*! 24.-2! 1/%!&$2! =(7$-,3,! 1,!
1(32-.,8! 82! )/4)(24)(,;! g,%.,! ,X/-,*! ./8/! +,-2)^,! (48(),-! &$2! 1,! ./12-,4)(,! 82! 1/%!
4$29/%! 7/32-4,4.2%! =-,4)2%2%! %2-^,! 82%:2%$-,8,*! +2-/! 24! -2,1(8,8! .24^,! $4! 1^:(.2S!
l-,4)(,!?,:e%!823^,!(4%(%.(-!+,-,!&$2!%2!&$28,%24!24!Z,4./!]/:(47/!&$(242%!82%2,3,4!
+,-.(-! +,-,! %$%.-,2-%2! ,! 1,! 4$29,! ,8:(4(%.-,)(_4>! 82! 1/! )/4.-,-(/*! %2! ,--(2%7,-^,! ,!
,132-7,-! ,! )($8,8,4/%! 82%)/4.24./%*! &$2! +/8^,4! )/4%+(-,-! 24! %2)-2./! ,! =,9/-! 82!




PPa! fB]fthEFs! ]FjBfHsH*! "JNKS! aJOMT;! H4%.-$))(/42%! ,1! ,724.2! 821! h/3(2-4/! =-,4)5%! 24! 1,! +,-.2!
2%+,W/1,!82!1,!(%1,;!f/$:2;!<,-^%*!"`JN!{)/+(,!),%.211,4,!8,.,8,!24!j,8-(8*!aP!82!8()(2:3-2!82!"`JN;!!
PPM! \gk*! F*! 1;! MPQ`! {"|;! G2-%(_4! ),%.211,4,! 82! 1,%! (4%.-$))(/42%! ,! f/$:2;!j,8-(8*! aP! 82! 8()(2:3-2! 82!
"`JN;!F1!7/3(2-4/!=-,4)5%!+,-.^,!82!1,!:(%:,!3,%2!&$2!1/%!,3/1()(/4(%.,%!3-(.e4()/%*!)/4924)(8/%!82!
&$2!21!.-,3,?,8/-!1(3-2!X,3-^,!82!%24.(-!:,d/-!,+27/!+/-!%$!.-,3,?/!d*!+/-!)/4%(7$(24.2*!-248(-^,!:e%!
&$2! 21! 2%)1,9/*! /31(7,8/! 9(/124.,:24.2! ,! 82%2:+2W,-! %$! =$4)(_4;! \82:e%*! 21! 2?2)$.(9/! =-,4)5%!
)/4=(,3,! 24! &$2! 1,! ,3/1()(_4! 82! 1,! 2%)1,9(.$8! 4/! =$2%2! .-,$:e.(),! +,-,! 1/%! X,3(.,4.2%! 82! Z,4./!
]/:(47/*! &$2! ,+,-24.2:24.2! %(2:+-2! X,3^,4! .-,.,8/! ,! %$%! 2%)1,9/%! :2?/-! &$2! 21! -2%./! 82!
X,)248,8/%!,:2-(),4/%;!!














&$2! +-/+/42! 21! #/924! <-^4)(+2>! 24! 2%.2! ),%/! %2! /%! -2./-4,-^,! )/:/! 2%)1,9/%!










=-,4)2%,*! =2%.(9(8,8! &$2! 2%),48,1(V_! ,! 1,%! ,$./-(8,82%! d! 1/%! X,3(.,4.2%! 82! Z,4./!
]/:(47/*!8,8/!&$2!24!211,!+,-.()(+,-/4!/=()(,12%!31,4)/%*!427-/%!d!:$1,./%!24!+(2!82!





PPT! \hH*! F*! 1;! ""\*! 2;! J*! 8;! ",;! C/:$4(),8/! 821! ,724.2! f/$:2! +,-,! ,.-,2-%2! ,! 1/%! 92)(4/%! 82! Z,4./!
]/:(47/;!Zzl;!LZ,4./!]/:(47/*!,3-(1!82!"`JTR>!\gk*!F*!1;!MPQ`!{"|;!#/,&$^4!h,-)^,!4/.(=(),!1,!1127,8,!
82!f/$:2!,!I,!F%+,W/1,;!Z,4./!]/:(47/*!"a!82!,3-(1!82!"`JT;!!
PP`!!CBf]FfB! jHCgFI*! aQQ`S! aN";! ]2%),-.,! 1,! (:,724! 427,.(9,! 82! f/$:2*! ,127,48/! &$2*! ,1! :24/%*!
)/4%2-9_!1,!,4.(7$,!,8:(4(%.-,)(_4!)/1/4(,1;!!
    "`P!
!!!!
=-,4)2%2%! X,3^,4! ,)/:+,W,8/! ,! I$(%! iGH! ,1! +,.^3$1/PPK;!je%! ,821,4.2*! 21! 2:3,?,8/-!
2%+,W/1! 24! <,-^%*! 21! :,-&$5%! 82! C,%,! C,:+/*! ,)$%,-^,! ,! f/$:2! 82! %$3129,-! ,! 1/%!
2%)1,9/%!8/:(4(),4/%!d!82!/31(7,-!,!1/%!X,3(.,4.2%!82!Z,4./!]/:(47/!,!2:(7-,-!,!/.-,%!
+/%2%(/42%! 2%+,W/1,%*! )/4! 21! =(4! 82! ,)212-,-! 1,! ,42@(_4! 82! 1,! )/1/4(,*! 9(/1,48/! ,%^!
,3(2-.,:24.2! 1/%! .5-:(4/%!82! 1,!+,V!82!b,%(12,PPJ;!A/8/!211/!)/4.-(3$d_!,!,)-2)24.,-!
1/%!+,82)(:(24./%!82!1,!+/31,)(_4!8/:(4(),4,!82%82!"`JN*!)/:/!,=(-:_!21!:,-&$5%!82!
C,%,!C,:+/S!UI,!)/48$(.2!+2$!:2%$-52!8$!C/::(%%,(-2!8$!](-2)./(-2!2@2)$.(=!L;;;R!2.!
12%! X/--2$-%! )/::(%2%! +,-! 12! k27-2! A/$%%,4.! 2.! %,! .-/$+2! /4.! ,1(245! 32,$)/$+! 12%!
2%+-(.%!82%!X,3(.,4%!+,)(=(&$2%!8Ä$42!,$%%(!32112!)/4.-52YPNQ;!!
Z(4! 2:3,-7/*! 1/! +2/-! 2%.,3,! ,[4! +/-! 1127,-S! be4(),! =$2! 1,! +-(:2-,! +1,V,!
=-/4.2-(V,! &$2! %2! -(48(_! ,1! 7242-,1! 427-/! A/$%%,(4.! I/$92-.$-2! +/-! %$! )/:,48,4.2*!
F%.23,4! <,1/:,-2%*! 21! M"! 82! ?$1(/! 82! "`JT;! <,1/:,-2%! (4.24._! -248(-%2! 24! .5-:(4/%!
,:(%./%/%!+,-,!29(.,-!1,!-2+-2%,1(,!82!1,%!.-/+,%!427-,%*!+/-!1/!&$2!+$%/!,!8(%+/%()(_4!
82! I/$92-.$-2! ./8/%! 1/%! +2-.-2)X/%! 82! 7$2--,! 82! 1,! +1,V,*! +-/:2.(248/! ,--(,-! 1,!
3,482-,! 2%+,W/1,! +,-,! (V,-! 21! +,3211_4! -2+$31(),4/;! Z27$(8,:24.2*! X(V/! ,)/+(/! 82!
9^92-2%! d! /-7,4(V_! 1,! 29,)$,)(_4*! 24.-27,48/! 21! -2%./! 82! ,1(:24./%! ,! 1/%! 427-/%!
,$@(1(,-2%! 82! I/$92-.$-2*! X,:3-(24./%! .-,%! %$! 1,-7,! :,-)X,! X,%.,! ,&$21! 24)1,92;!
<,1/:,-2%!+(8(_!,!A/$%%,(4.!I/$92-.$-2!&$2!=$2%2!-2%+2.$/%/!)/4! 1/%!-21(7(/%/%!d! 1/%!
92)(4/%!&$2!82%2,%24!+2-:,42)2-!24!1,!+1,V,PN";!\%^!+$2%*!%$!+2.()(_4!82:/%.-,3,!&$2!
%$! 82%2/! 82! )$1.(9,-! %$! ,:(%.,8! 4/! 2-,! (4)/:+,.(312! )/4! %$! +-2924)(_4! X,)(,! 1/%!
,4.(7$/%!2%)1,9/%!82!Z,(4.O]/:(47$2;!\+,-24.2:24.2*!%$!82:,48,!2-,!3,1,8^*!d,!&$2!
1,%! ,$./-(8,82%! =-,4)2%,%! X,3^,4! 7(-,8/! (4%.-$))(/42%! 24! 2%.2! %24.(8/! ,! 1,%! .-/+,%!












PN"! \gk*! F*! 1;! MPQ`! {"|;! \-.^)$1/%! 82! 1,! -248()(_4! 82! be4(),! ,! 1/%! 427-/%! ,$@(1(,-2%! 82! A/$%%,(4.!
I/$92-.$-2;!b,4(),*!M"!82!?$1(/!82!"`JT;!!
    "`N!
!!!!
82:/%.-,48/!&$2!21!,4.(7$/!7/32-4,8/-!82!be4(),!4/!,48,3,!82%24),:(4,8/!24!%$%!
%/%+2)X,%;! \%^*! +2%2! ,! %$! )/:+-/:(%/! )/4! 1,%! ,$./-(8,82%! 8/:(4(),4,%*! .,4! +-/4./!




Z(2.2! 8^,%! 82%+$5%*! C,/3,%! )/--(_! 1,! :(%:,! %$2-.2*! %(248/! k2(9,! 1,! [1.(:,!
9^).(:,!821! 82%)/4.-/1! 82! 1/%! X/:3-2%! 821! 7242-,1! I/$92-.$-2*! 24! 242-/! 82! "`J`;! F1!




2! (4=/-:,-/4! 82! 1/%! ,3$%/%! 82! 1,%! .-/+,%! -2+$31(),4,%! 8$-,4.2! 1,! ,42@(_4! 7-,8$,1*!
),$%,8/%! %/3-2! ./8/! +/-&$2! X,3^,4! )/4=(,8/! 1,! 2:+-2%,! 24!:,4/%! 82! $4,%! .-/+,%!
(4)/4.-/1,312%;!k/!/3%.,4.2*!24!1$7,-!82!%$%)-(3(-!1,!,%292-,)(_4!821!7/3(2-4/!)/1/4(,1!
%/3-2!21!U%,19,?(%:/!4,.$-,1Y!82!1/%!,4.(7$/%!2%)1,9/%*!24!2%.,!(492%.(7,)(_4!%2!/+.,!+/-!
2@+1(),-! %$! )/48$).,! 24! +,-.2! +/-! %$! +-2),-(,! %(.$,)(_4*! 8,8/! &$2! 1,! f2+[31(),! 12%!
,82$8,3,!%$!%/18,8,!82%82!X,)^,!:2%2%PNM;!\%^!+$2%*!./.,1:24.2!82%/-7,4(V,8/%!.-,%!
$4,!+24/%,!:,-)X,!d!82%2/%/%!82!%,)(,-! %$! %28!82!%,47-2!d!82! -(&$2V,*!4/! .$9(2-/4!
/.-,!%,1(8,!&$2!)/:2.2-!1/%!2@)2%/%!82%)-(./%;!!
C/4%)(24.2!82! 1,!42)2%(8,8!82! )/-.,-!82! -,^V! .,12%!,3$%/%*! 21! +-/+(/!7/3(2-4/!




PNM! \hH*! F*! 1;! ""b*! 2;! TQ;! H4=/-:2! 821! ,-V/3(%+/! ,1! <-^4)(+2! 82! 1,! <,V;! Z,4./!]/:(47/*! a`! 82! 242-/! 82!
"`J`;!<,-,!X,)2-!2%.,!,=(-:,)(_4!%2!X,!-2)$--(8/!,! 1,!X(%./-(,!)/:+,-,8,*!d,!&$2!1,%!)(-)$4%.,4)(,%!
82! 1,%! .-/+,%! 82! A/$%%,(4.! I/$92-.$-2! &$2! ,)/:2.(2-/4! 1,! ,42@(_4! 82! be4(),*! C,/3,%! d!k2(9,! 2-,!
:$d!%(:(1,-!,! 1,!82! 1/%! %/18,8/%!,$@(1(,-2%!82! #2,4Ol-,4m/(%*!&$2!X,3^,4!+2-+2.-,8/! 1,!:,.,4V,!82!
b,d,?e!.-2%!,W/%!,4.2%;!C/:/!24!,&$211,!/),%(_4*!21!,4%(,!82!3/.^4!82!1/%!427-/%!,$@(1(,-2%!=$2!$4/!
82! 1/%!+-(4)(+,12%!:_9(12%!82! 1,!:,%,)-2*! 82:/%.-e48/%2!,%^! &$2! 1,!+24$-(,!+,-2)^,! %2-! 21! %(4/!82!
,&$211,%! .-/+,%*! )/4! (482+24824)(,! 82! 1,! 4,)(_4! ,! 1,! &$2! %(-9(2%24*! +/-&$2! 24! )$,1&$(2-! ),%/! 1,%!
,$./-(8,82%! 31,4),%! %(2:+-2! 1,%! $%,-^,4! )/:/! ),-42! 82! ),W_4! %(4! ,+24,%! /=-2)2-12%! -2)/:+24%,!
,17$4,!,!),:3(/;!<2%2!,!%$!82%)/4.24./!)/4.-,!1,!,8:(4(%.-,)(_4!=-,4)2%,!+/-!21!-2.-,%/!24!21!+,7/!
82! 1,! %/18,8,*! 4/! +/8^,4! ,.,),-! ,! l-,4)(,! +/-&$2! %$! 12,1.,8! -2%(8^,! ?$4./! ,! 211,;! </-! )/4%(7$(24.2*!
%,)(,-/4!%$!%28!82!3/.^4!24!F%+,W,*!&$2!2-,!%$!+2/-!242:(7/;!!
    "`T!
!!!!
"`JT*!,+24,%!$4!:2%!82%+$5%!82!&$2!X$3(2%2!-2./:,8/!8()X/!+-/d2)./;!I/%!=-,4)2%2%!
%2! 9(2-/4! /31(7,8/%! ,! ,8/+.,-! 2%.,! 82)(%(_4! :/9(8/%! +/-! 1,! )/4%(82-,)(_4! X,)(,! 1/%!





(4.2-2%2%! 82! F%+,W,! +/-&$2! ,3-^,! 1,! +$2-.,! ,! 1,! +-/+,7,48,! 82! h-,4! b-2.,W,*! &$2!
,+-/92)X_! ,&$211,! )(-)$4%.,4)(,! +,-,! +-/:2.2-! ,! 1/%! 8/:(4(),4/%! %$%.,4)(/%,%!
924.,?,%!%(!,)2+.,3,4!1,!+-/.2))(_4!82!#/-72!HHHPNN;!k/!/3%.,4.2*!.,:+/)/!%2!2=2).$_!1,!
%$%+24%(_4! ./.,1! 82! 1,! ,42@(_4! 7-,8$,1*! +/-&$2! 1,%! .-/+,%! 82! A/$%%,(4.! I/$92-.$-2!





\$4&$2! 21! 7/3(2-4/! 3-(.e4()/! 4/! -2+-2%24.,3,! ,! $4,! 4,)(_4! +-/+(,:24.2!
)/4%2-9,8/-,*!)/1,3/-_!)/4!21!-2%./!82!+/.24)(,%!821!\4.(7$/!f57(:24!+,-,!)/:3,.(-!,!
1,! -29/1$)(_4! =-,4)2%,;! </-! 2%.2!:/.(9/*! )/4.,)._! )/4! F%+,W,! 24! 21! /./W/! 82! "`Ja*!
%$7(-(548/12! 1,! +/%(3(1(8,8! 82! =/-:,-! $4,! ,1(,4V,! 82=24%(9,! )/4.-,! l-,4)(,*! ,$4&$2!
j,4$21!82!h/8/d!82%/d_!24./4)2%!1,%!/=2-.,%!3-(.e4(),%;!C$,48/!21!7/3(2-4/!=-,4)5%!
2?2)$._! ,1! :/4,-),! C,+2./*! 1,! ,).(.$8! 82! F%+,W,! ),:3(_! d! 1,! C/-/4,! -/:+(_! %$!
42$.-,1(8,8!/=()(,1!=-24.2!,!l-,4)(,*!(4.24%(=(),48/!%$%!427/)(,)(/42%!)/4!h-,4!b-2.,W,;!
]2! 2%.,!:,42-,*! %(74(=(),3,! %$! 7$2--,! ,3(2-.,! )/4.-,! 21! 7/3(2-4/! -29/1$)(/4,-(/;! F4!
,821,4.2*! 1,! ,).(.$8! 3-(.e4(),! =$2! ,:3(7$,! -2%+2)./! ,! F%+,W,S!:(24.-,%! 12! /=-2)(_! %$!
,+/d/!24!F$-/+,!+,-,! )/:3,.(-!,! 1,! l-,4)(,! -29/1$)(/4,-(,*! -(9,1(V_! )/4! 1/%! (4.2-2%2%!
2%.-,.57()/%!2%+,W/12%!24!21!C,-(32;!]2!X2)X/*!,+-/92)X_!21!82%)-58(./!2%+,W/1!.-,%!1,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!









=-24.2! ,! 1/%! 2%)1,9/%! -232182%;! \%(:(%:/*! ,+-/92)X_! 1,! +,%(9(8,8! 82! 1,%! .-/+,%!
)/1/4(,12%!8/:(4(),4,%!+,-,!)/4&$(%.,-!,17$4,%!+1,V,%!2%.-,.57(),%!82!+-(:2-!/-824!24!
Z,(4.O]/:(47$2*!3242=()(e48/%2!82!1,!82),824)(,!82!1,%!,-:,%!2%+,W/1,%!24!1,!(%1,!.-,%!
1,! 82%2-)(_4! 82! A/$%%,(4.! I/$92-.$-2;! I,! ,).(.$8! 3-(.e4(),! =$2! 2%+2)(,1:24.2! 9(%(312!
.-,%! 1,! +,V! 82! b,%(12,*! &$2! 21(:(4_! ,! F%+,W,! 82=(4(.(9,:24.2! 82! ,&$21! 2%)24,-(/! d!
)/49(-.(_!,!h-,4!b-2.,W,!24!21!4$29/!U3,1$,-.2!-2,))(/4,-(/Y!82!\:5-(),S!2-,!1,![4(),!
+/.24)(,!%$=()(24.2:24.2!=$2-.2!+,-,!+1,4.,-!),-,!,!1,!f2+[31(),;!!
h-,4! b-2.,W,! ,8/+._! $4,! 2%.-,.27(,! )/4%2-9,8/-,*! &$2! %2! 2@+1(),-^,! +/-&$2!
823^,!)/:3,.(-!,!l-,4)(,!24!,:3,%!/-(11,%!821!\.1e4.()/!d*!,82:e%*!),3^,!1,!+/%(3(1(8,8!
82! &$2! 1,! f2+[31(),*! 249,124./4,8,! .-,%! 21! 7/1+2! 82! 2=2)./! 82! b,%(12,*! 249(,%2!
-2=$2-V/%! ,! \:5-(),! d! ,.,),%2! /.-,%! +/%2%(/42%! 3-(.e4(),%;! \4.2! .,1! +,4/-,:,*! 21!
7/3(2-4/!3-(.e4()/!X,3-^,! +-2=2-(8/! )/4%2-9,-! 1,%! H48(,%!B))(824.,12%!b-(.e4(),%! d! 1,%!
+1,V,%! &$2! d,! X,3^,! )/4&$(%.,8/! 24! I,! F%+,W/1,*! 24! 1$7,-! 82! 2:+-2482-! 4$29,%!
),:+,W,%!82!)/4&$(%.,!&$2*!%(!=-,),%,3,4*!+/48-^,4!24!+21(7-/!,&$211,%!+/%()(/42%;!F1!
+-(:2-! %^4./:,! 82! %$! 2%.-,.27(,! 82=24%(9,! %2! +2-)(3(_! ,!:28(,8/%! 82! ?$1(/! 82! "`JN*!
,4.2%!(4)1$%/!82!1,!=(-:,!82!1,!+,V!82!b,%(12,!24!F$-/+,*!%(4!8$8,!+/-&$2!21!7,3(42.2!
82! Z,(4.! #,:2%! +-292^,! 21! 82%241,)2! (4:(424.2! 82! 1,! 7$2--,! )/4.-,! 1,! C/4924)(_4! d!
+-2=2-^,!)$3-(-%2! 1,!2%+,18,;!</-!211/*!21!2:3,?,8/-!3-(.e4()/!24!F%+,W,*!<(2--2OG()./-!
j,1/$2.*! :,4(=2%._! ,! h/8/d! 1,! 42)2%(8,8! 82! &$2! 1,%! ,$./-(8,82%! 3-(.e4(),%! d!
2%+,W/1,%!)/1,3/-,%24!+,-,!29(.,-!&$2!1/%!427-/%!(49,8(2%24!%$%!-2%+2).(9/%!8/:(4(/%!
24!I,!F%+,W/1,;!\!%,3(248,%!82!&$2!24!21!+,%,8/!1,%!:,4(/3-,%!3-(.e4(),%!24!21!C,-(32!







82!j,8-(8! +,-,! $4,! ,1(,4V,! ,471/O2%+,W/1,! 24! Z,4./!]/:(47/;! Z2! ,8?$4.,! 1,! -5+1(),! 82! 1,! C/-/4,!
X(%+,4,;!j,8-(8*! "a!82! ?$1(/!82!"`JN;! I,%! )/4.2%.,)(/42%!82!h/8/d!8,.,4!821! "a*! 21! "J! d! 21! aN!82!
    "`K!
!!!!
b-2.,W,!823(_!,)/:2.2-!1,!82=24%,!82!%$%!+/%()(/42%!),-(32W,%!24!%/1(.,-(/*!,+-2:(,8,!
,82:e%! +/-! 21!:(28/! ,! &$2! 1,! -2)(24.2! )/,1()(_4! 24.-2! l-,4)(,! d! F%+,W,! +$%(2%2! %$%!
)/1/4(,%!24!+21(7-/PN`;!!
F%+2)(,1:24.2! )-^.(),! 2-,! 1,! %(.$,)(_4! 82! #,:,(),S! ,4.(7$,! )/1/4(,! 2%+,W/1,*!
(4)/-+/-,8,! ,! h-,4! b-2.,W,! +/-! 21! ,1:(-,4.2! v(11(,:! <244! d! 21! 7242-,1! f/32-.!
G24,312%! 24! 1,! %27$48,!:(.,8!821! %(71/! iGHH*! X,%.,! ,&$21!:/:24./! F%+,W,! ?,:e%! %2!
X,3^,! +1,4.2,8/! %$! -2)/4&$(%.,*! +2-/! 1,! 4$29,! ,1(,4V,! )/4! l-,4)(,! ,3-^,! 8()X,!
+/%(3(1(8,8PNK;! \%^*! F%+,W,! +/8-^,! 9247,-! 1,%! -2(.2-,8,%! ,7-2%(/42%! 3-(.e4(),%*! 24!
2%+2)(,1! 1,! /)$+,)(_4! 82! I,! g,3,4,! 8$-,4.2! 1,! h$2--,! 82! 1/%! Z(2.2! \W/%;! <-29(248/!
,&$21! -(2%7/*! 24! ,7/%./! 82! "`JN! 21! 2?2)$.(9/! 3-(.e4()/! /-824_! &$2! %2! -2=/-V,%24! 1,%!
H48(,%!B))(824.,12%!b-(.e4(),%!)/4.-,!1,%!:,4(/3-,%!82!1,!C/4924)(_4!d!%$%!,1(,8/%*!24!
$4,! ,1$%(_4! (:+1^)(.,! ,! 1,! :/4,-&$^,! 2%+,W/1,PNJ;! k/! /3%.,4.2*! 21! )/:2.(8/! 2-,!




-2)$-%/!&$2!d,! 12!X,3^,! %(8/![.(1! 24!21!+,%,8/S! 1,!+-/+,7,48,;!F4!,&$211,!/),%(_4*!21!
+-(4)(+,1! )/:2.(8/! 82! %$! ),:+,W,! +-/+,7,48^%.(),! 2-,! 7,4,-! ,82+./%! 24.-2! 1/%!
8/:(4(),4/%*! X,)(548/12%! 92-! &$2! %$! ,4.(7$,! :2.-_+/1(! 12%! X,3^,! .-,()(/4,8/! d! 12%!
X,3^,!82?,8/!24!:,4/%!82!%$!+2/-!242:(7/;!E4/!82!1/%! (82_1/7/%!82!8()X,!),:+,W,!
=$2! 21! 7/32-4,8/-! 82! #,:,(),*! \8,:!v(11(,:%/4*! &$2! -2)/:248_! ,! 1,%! ,$./-(8,82%!
3-(.e4(),%! &$2! -2)$--(2%24! ,! 1/%! %,)2-8/.2%! +,-,! &$2! %$!:24%,?2! ),1,%2! X/48/! 24! 1,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
?$1(/;!I,!+-/+$2%.,!82!j,1/$2.!2-,!./.,1:24.2!(--2,1!d,!&$2!h-,4!b-2.,W,*!,1!+-/+/42-!,!F%+,W,!$4!
,)$2-8/! 82! ./12-,4)(,! :$.$,*! %/3-2! 1,! 3,%2! 82! 1,! 82=(4()(_4! +-2)(%,! 82! %$%! -2%+2).(9,%! e-2,%! 82!
(4=1$24)(,!24!I,!F%+,W/1,*! (74/-,3,!&$2! 1,!%(:+12!+-2%24)(,!82!.-/+,%!3-(.e4(),%!24!,&$211,! (%1,!2-,!






#A/'&( "#6',)#*! 2%+2)(,1:24.2! #,:,(),*! 82! $4! +/%(312! ,.,&$2! 2%+,W/1! .-,%! 1,! )/,1()(_4! X(%+,4/O
=-,4)2%,!24!1,!+,V!82!b,%(12,;!g/$%2%!/=!<,-1(,:24.!{I/48-2%|*!aK!82!,7/%./!82!"`JT;!!
PNJ! Ak\*!vB!"zT"*!++;!aJJOMQM;! H4=/-:2!82!%(-!\8,:!v(11(,:%/4!%/3-2! 1,%!)/4%2)$24)(,%!82! 1,!+,V!82!
b,%(12,!+,-,!1,%!#A/'&("#6',)#*!d!1,%!-2)(24.2%!)/4&$(%.,%!3-(.e4(),%!24!I,!F%+,W/1,;!vX(.2X,11*!,7/%./!
82!"`JN;!!
    "`J!
!!!!
+/31,)(_4!8/:(4(),4,;!A,:3(54!%$7(-(_!2:+12,-!,! 1/%!+1,4.,8/-2%!=-,4)2%2%!,)/7(8/%!
+/-! h-,4! b-2.,W,*! &$2! 24),-4,3,4! 1/%! 3242=()(/%! 82! 1,! ,d$8,! (4712%,PTQ;! I/%!
-2+-2%24.,4.2%! 82! #/-72! HHH! .,:3(54! 2@,72-,-/4! 1/%! (4)/4924(24.2%! 82! 1,!
,8:(4(%.-,)(_4! =-,4)2%,! 924(82-,! 24! Z,4./! ]/:(47/*! 24.-2! 1/%! &$2! 82%.,),3,! 1,!
%$+-2%(_4!821!)$1./!),._1()/!d!1,!,3/1()(_4!82!1,!2%)1,9(.$8;!F4!%$!/+(4(_4*!1,!9(/1,)(_4!82!
1,! =2! ),._1(),! %2-^,! .-,$:e.(),! +,-,! 1/%! ,4.(7$/%! %[38(./%! 82! 1,!:/4,-&$^,! 2%+,W/1,*!
:(24.-,%!&$2! 1,!,3/1()(_4!82! 1,!2%)1,9(.$8!.,:3(54!%2-^,!+2-4()(/%,S!+-/9/),-^,!%2-(,%!










=-24.2! ,! 1/%! ,3$%/%! 82! 1/%! 427-/%! ,$@(1(,-2%! 82! I/$92-.$-2*! &$2! %2! X,3^,4! ,7-,9,8/!
8$-,4.2!1,!,42@(_4!7-,8$,1S!!
!
D$(54! 8$8,! 1,%! +-/+/-)(/42%! &$2! =-,4&$2,4! ,! 1,! ,:3()(_4! p4712%,! %,3(248/! &$2!
:,48,4!,1!(4=,:2!k27-/!A$V24!)/4!$4!F@5-)(./!82!9,48/12-/%!,!./:,-!+/%2%(_4*!d!
7/32-4,-! 4$2%.-/%! <$231/%! %(4! 8(42-/*! %(4! -/+,*! ,3%/1$.,:24.2! 82%4$8/%*! $4/%!
X/:3-2%!%,47$(4,-(/%!82!1/!:e%!(48(74/!&$2!+$282!92-%2!24!21!j$48/*!d!&$2!24!21!
8^,! &$2! 24.-,4! )/:(24V,4! ,! -/3,-! 1/%! <$231/%>! d! &$2! ,1! )/4.-,-(/! 1/%! p4712%2%!










    "KQ!
!!!!
!
\X/-,! 3(24*! 1/%! 82%.(4,.,-(/%! 82! 1,! +-/+,7,48,! 3-(.e4(),! 4/! =$2-/4! %_1/! 1/%!
8/:(4(),4/%*! %(4/! .,:3(54! ,17$4/%! ,4.(7$/%! 427-/%! ,$@(1(,-2%! 82! #2,4Ol-,4m/(%! d!
b(,%%/$*!&$2!%2!X,3^,4!&$28,8/!24! 1,! (%1,! .-,%! 1,!+$31(),)(_4!82! 1,!+,V!82!b,%(12,;!F1!
+-(:2-!2?2:+1/!82!2%.2!.(+/!82!)/4.,)./%!%2!8/)$:24._!24!b,d,?e!24!=23-2-/!82!"`JT*!
8/482!21!,724.2!3-(.e4()/!#,)o!]2),:%!,+-/92)X_!21!82%)/4)(2-./!+,-,!427/)(,-!)/4!21!
427-/! A(.$%;! F%.2! [1.(:/! 2-,! 21! )/:,48,4.2! 82! 1,! )2-),4,! +,--/&$(,! 82! I,! G,1(6-2! d!









%$! -2%+/4%,3(1(8,8! 24! 21! )/:+1/.*! %2! 12! ,)$%,-^,! 82! 9(/1,-! %$! )/:+-/:(%/! )/4! 1,%!
,$./-(8,82%!=-,4)2%,%*!,!&$(242%!X,3^,!+-/:2.(8/!)/4%2-9,-!21!/-824!24!b,d,?e!X,%.,!
&$2!1/%!=-,4)2%2%!1,!/)$+,%24PTP;!</-!2%/*!427_!)$,1&$(2-!9(4)$1,)(_4!)/4!A(.$%*!,!&$(24!
(824.(=()_! )/:/! $4! ,724.2! (4715%*! 7(-,48/! 1,%! _-8242%! +2-.(424.2%! +,-,! &$2! %2! 12!
,--2%.,%2!d!%2! 12!82%+-/92d2%2!82! 1,!:28,11,!&$2!C,-1/%! HG! 12!X,3^,!/./-7,8/!.(2:+/!
,.-e%;!E4!82%.,),:24./!=-,4)5%*!,$@(1(,8/!+/-!.-/+,%!)/1/4(,12%!8/:(4(),4,%*!,+-2%_!,!
,&$21! /=()(,1! 82! )/1/-! )2-),! 82! b-2)/$-! d! 1/! 2?2)$._! (4:28(,.,:24.2PTN;! A,:3(54! %2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
PTM! \gk*! F*! 1;! MPQ`! {"|;! H4=/-:2! 821! :,-&$5%! 82! C,%,OC,19/*! 7/32-4,4.2! (4.2-(4/! 82! b,d,?e! .-,%! %$!
24.-27,!,! l-,4)(,*! %/3-2!21! )/:+1/.!821! 427-/!A(.$%! )/4!,d$8,!3-(.e4(),;!b,d,?e*! aM!82! =23-2-/!82!
"`JT;!!
PTP! \gk*!F*! 1;!MPQ`! {"|;!C,-.,!821!7242-,1!I,92,$@!,1!:,-&$5%!82!C,%,OC,19/;!I2!C,+*!"J!82! =23-2-/!82!
"`JT;!!
PTN! \gk*!F*! 1;!MPQ`!{"|;! H4=/-:2!821!:,-&$5%!82!C,%,OC,19/;;;!Z(!)(2-.,:24.2!21!:,-&$5%!82!C,%,OC,19/!
X,3^,! ,)2+.,8/! 1,! ,d$8,! 3-(.e4(),! d! %2! X,3^,! ,+/d,8/! 24! 1/%! /=()(,12%! 82! )/1/-*! %$! 2%.-,.27(,! =$2!
(854.(),!,1!+1,4!2%+,W/1!+,-,!2@+$1%,-!,!l-,4)(,!82!I,!F%+,W/1,!)/4!1,!,d$8,!82!1,%!.-/+,%!82!#2,4O
l-,4m/(%!d!b(,%%/$;!F1!82%241,)2!=$2!.,:3(54!%(:(1,-*!+/-&$2!21!7/32-4,8/-!82!b,d,?e!427_!)$,1&$(2-!
9(4)$1,)(_4! )/4! 1/%! )/4%+(-,8/-2%! 2! (4)1$%/! ./:_! 1,%! 8(%+/%()(/42%! 42)2%,-(,%! +,-,! 82.242-1/%! d!
2?2)$.,-1/%*! 21(:(4,48/! ,%^! ,! $4/%! .2%.(7/%! (4)_:/8/%! &$2! +/8^,4! +/42-! 24! 24.-28()X/! %$!
)/:+-/:(%/!)/4!l-,4)(,;!!
    "K"!
!!!!
82.$9/! ,1! 427/)(,8/-! 3-(.e4()/! ]2),:%*! ,! &$(24! 21! 7/3(2-4/! 8/:(4(),4/! ./:_!
82)1,-,)(_4! ,4.2%! 82! 2?2)$.,-1/*! )/4! 21! /3?2./! 82! (4=/-:,-%2! 82! 1/%! +/-:24/-2%! 821!
+1,4! 3-(.e4()/;! ]2),:%! -2)/4/)(_! 1,! 8(%+/%()(_4! 82! 1/%! ,4.(7$/%! 427-/%! ,$@(1(,-2%! 82!
C,-1/%! HG!,!,)2+.,-! 1,!,d$8,!3-(.e4(),*! ,! 1,! 92V!&$2!,8:(.(_!&$2!21! 7,3(42.2!82!Z,(4.!
#,:2%! +1,42,3,! $4! ,.,&$2! :[1.(+12! +,-,! ,+/82-,-%2! 82! 1,%! +1,V,%! =-,4)2%,%! 24! I,!





I/$92-.$-2;! F1! 5@(./! 82! 8()X,! +-/+,7,48,! %2! -2=12?_! 24! 21! 3$24! -2)(3(:(24./! 82! 1,!
+-/)1,:,!82!#/-72!HHH!+/-!1/%!92)(4/%!82!C,/3,%;!F1!),%/!82!be4(),!=$2!8(=2-24.2*!+$2%./!
&$2! %$%! 92)(4/%! -2)(3(2-/4! 1,! +-/)1,:,! 821! -2d! 3-(.e4()/! (4)1$%/! ,4.2%! 82! &$2! %$%!
.-/+,%!)/4&$(%.,%24!,&$21!2:+1,V,:(24./;!H4:28(,.,:24.2!%$%!92)(4/%!-/:+(2-/4!21!
8/)$:24./! +,-,! 29(.,-! &$2! ),d2%2! 24!:,4/%! 82! A/$%%,(4.! I/$92-.$-2*! &$2! 82! 2%.,!
=/-:,! )/4%.,.,-^,! %$%! 427/)(,)(/42%! 24)$3(2-.,%! )/4! 1/%! /=()(,12%! 3-(.e4()/%! d! 12%!
),%.(7,-^,! %292-,:24.2!+/-!211/PT`;! F4!k2(9,*!21!5@(./! (4715%! =$2!,[4!:e%! -/.$48/*! d,!
&$2!,&$211,!+/31,)(_4!X,3^,!%$=-(8/!2%+2)(,1:24.2!1/%!,3$%/%!82!1/%!427-/%!,$@(1(,-2%!








+/-&$2! ,&$211,! 4,)(_4! +-/=2%,3,! .,:3(54! $4,! )/4=2%(_4! 8(=2-24.2! ,1! ),./1()(%:/;! F4! ),:3(/*! 1/%!
:_9(12%! 821! :,-&$5%! 82! C,%,OC,19/! 2-,4! /.-/%*! d,! &$2! 82%2,3,! )/4.-,--2%.,-! 21! 2:+$?2! =-,4)5%!
+/4(548/%2!,1!%2-9()(/!82!h-,4!b-2.,W,*!1/!&$2!%27$-,:24.2!12!+2-:(.(-^,!)/4%2-9,-!%$!+/%()(_4!%(!21!
+1,4!3-(.e4()/!.-($4=,3,;!!
PT`! \gk*! F*! 1;! MPQ`! {"|;! C,-.,! 82! A/$%%,(4.! I/$92-.$-2! ,! F%.23,4! <,1/:,-2%! %/3-2! 1/%! -$:/-2%! 82! $4!
,)$2-8/!%2)-2./!24.-2!1,%!=$2-V,%!3-(.e4(),%!d!1/%!92)(4/%!82!be4(),;!be4(),*!MQ!82!?$1(/!82!"`JT;!!




    "Ka!
!!!!
I,! -2%+$2%.,!)/4.$4824.2!821!7/32-4,8/-!8/:(4(),4/!,4(:,-^,!,!,=(-:,-!&$2!8()X,%!
,)$%,)(/42%! 2-,4! =,1%,%>! %(4! 2:3,-7/*! %$! .2%.(:/4(/! 2-,! %/%+2)X/%/! +/-&$2! +,-2)^,!
&$2-2-!8(%.-,2-! 1,! ,.24)(_4! =-,4)2%,!82! 1,%!:,4(/3-,%!3-(.e4(),%! 24! 1,%! 9(11,%! )(.,8,%*!
,127,48/!&$2!l-,4)(,!4/!823^,!+-2/)$+,-%2!+/-!1,!%27$-(8,8!82!1,%!+1,V,%!=-/4.2-(V,%*!
%(4/! +/-! 1,! +/%2%(_4! 82! 1,! ),+(.,1! 82! Z,4./! ]/:(47/*! &$2! 2-,! 1,! 11,92! 82! ./8,! 1,!




3(24! #/,&$^4!h,-)^,! +-/3,312:24.2! 4/! (:+$1%_! 1,%! 427/)(,)(/42%! )/4!h-,4!b-2.,W,*!
1,%!=,9/-2)(_!d!1,%!9(/!)/4!3$24/%!/?/%!+,-,!29(.,-!1,!(4%.,$-,)(_4!82!1,!,8:(4(%.-,)(_4!
=-,4)2%,;! C$,48/! 1/%! =-,4)2%2%! 12! -2)-(:(4,-/4! %$! ,).(.$8*! (4.24._! 1(3-,-%2! 82!
-2%+/4%,3(1(8,8*! ,127,48/! &$2! ?,:e%! X,3-^,4! .24(8/! &$2! +-2/)$+,-%2! +/-! 1,!
+-/+,7,48,! 3-(.e4(),*! %(! X$3(2%24! )/-.,8/! 82! -,^V! 1/%! ,3$%/%! 82! 1/%! ,$@(1(,-2%! 82!
I/$92-.$-2!8$-,4.2! 1,!,42@(_4!7-,8$,1P`";!Z$!,127,./!%2! ./+_!)/4! 1,! -2%+$2%.,!,(-,8,!
821!)/:(%,-(/!=-,4)5%!f/$:2*!&$(24!12!-2)/-8_!&$2!1/%!2%+,W/12%!),-2)^,4!82!,$./-(8,8!
:/-,1! +,-,! &$2?,-%2! 82! 1/%! ,3$%/%! 82! 1/%! 427-/%! ,$@(1(,-2%! 82! 1,! f2+[31(),S! 211/%!
:(%:/%!%2!X,3^,4!,+/d,8/!24! 1,%! .-/+,%!82! #2,4Ol-,4m/(%!d!b(,%%/$!+,-,!)/:3,.(-!,!
l-,4)(,*!)/49(-.(548/%2!,%^!24!)_:+1()2%!82!1,!:,.,4V,!82!b,d,?e!8/%!,W/%!,.-e%P`a;!!
\=/-.$4,8,:24.2! +,-,! l-,4)(,*! 1,! ,:24,V,! 3-(.e4(),! =$2! 2=^:2-,*! d,! &$2!
A/$%%,(4.! I/$92-.$-2! )/4.-,,.,)_! 24! ,3-(1! 82! "`J`! +,-,! 2@+$1%,-! ,! 1,%! .-/+,%! 82! Z$!
j,?2%.,8!82!1,%!+1,V,%!&$2!X,3^,4!)/4&$(%.,8/!-2)(24.2:24.2P`M;!F4.-2!1,%!+-(4)(+,12%!
9(11,%! &$2! -27-2%,-/4! ,1! %24/! 82! 1,! f2+[31(),*! 82%.,),-/4S! C,/3,%*! be4(),*! g(4)X,*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
PTJ! \gk*! F*! 1;! MPQ`! {"|;! f2%+$2%.,! 821! 7/3(2-4/! )/1/4(,1! 8/:(4(),4/! ,! 1,%! ,)$%,)(/42%! 82! A/$%%,(4.!
I/$92-.$-2!82!)/4%+(-,)(_4!)/4!21!2?5-)(./!3-(.e4()/;!Z,4./!]/:(47/*!aM!82!%2+.(2:3-2!82!"`JT;!!
P`Q! fB]fthEFs! ]FjBfHsH*! "JNKS! "a"O"aM;! H4=/-:2! 82! #/,&$^4! h,-)^,! ,! h/8/d! %/3-2! 1,! -248()(_4! 82!
C,/3,%!,!h-,4!b-2.,W,;!Z,4./!]/:(47/*!aQ!82!,7/%./!82!"`JT;!!
P`"! \gk*!F*!1;!MPQ`!{"|;!C/:$4(),)(_4!82!#/,&$^4!h,-)^,!,!f/$:2;!Z,4./!]/:(47/*!"J!82!,7/%./!82!"`JT;!!
P`a! fB]fthEFs! ]FjBfHsH*! "JNKS! "NNO"NT;! H4=/-:2! 82! #/,&$^4! h,-)^,! %/3-2! 1,! -248()(_4! 82! be4(),;!
Z,4./! ]/:(47/*! aM! 82! %2+.(2:3-2! 82! "`JT;! I,! -2%+$2%.,! 82! f/$:2! 2%! %(74(=(),.(9,*! +/-&$2!
-2)/4/)(_!&$2*!,$4&$2!21!7/3(2-4/!=-,4)5%!%2!X,3^,!%2-9(8/!82!1/%!427-/%!,$@(1(,-2%!+/-&$2!),-2)^,!
82! /.-,%! .-/+,%! 24! 1,! )/1/4(,*! .,:3(54! 1/%! 2:+12_;! \82:e%*! =$2! +2-:(%(9/! )/4! %$%! 2@)2%/%! +,-,!
9247,-!1,!:,%,)-2!=-,4)2%,!82!b,d,?e!21!`!82!?$1(/!82!"`JP;!!
P`M! jBp\! <BkZ*! aQQMS! "P";! F1! ,$./-! (4)1$d2!k2(9,! +2-/! 24! -2,1(8,8! 2%.,! +1,V,! X,3^,! 9$21./! ,!:,4/%!
-2+$31(),4,%!24!242-/!82!"`J`;!!
    "KM!
!!!!
j(-23,1,(%*! h-,483/(%! d! Z,4! #$,4P`P*! %27$(8,%! 82!j/4.2)-(%.(! d! <$2-./! <1,.,P`N;! h-,4!




Z$! 1^82-! =$2! $4! ,924.$-2-/! )$3,4/*! ]/:(47/! \%%2-2./*! -2%(824.2! 24! I,! F%+,W/1,P`T;!
A-,%!1/%!2+(%/8(/%!-2%2W,8/%*!1,!C/-/4,!3-(.e4(),!82%,+,-2)(_!82!1,!2%)24,!+/-&$2!1,%!
.-/+,%!82!Z$!j,?2%.,8!+,82)(2-/4!%2-(/%!-292%2%!)/4%2)$.(9/%*!&$2!)$1:(4,-/4!)/4!%$!
82--/.,! 82=(4(.(9,! ,! :,4/%! 82! A/$%%,(4.! I/$92-.$-2! 24! ,3-(1! 82! "`JK;! F4./4)2%*! 1/%!





j$)X/%! 8/:(4(),4/%! -2)X,V,3,4! 21! 4$29/! 7/3(2-4/! =-,4)5%! d! .24^,4! 8(42-/!
%$=()(24.2!+,-,!2:(7-,-!,!/.-,%!)/1/4(,%!2%+,W/1,%;!F1!7/3(2-4/!2%+,W/1!2-,!)/4%)(24.2!
82!%$%!:/.(9,)(/42%!+,-,!/3-,-!82!,&$211,!=/-:,!d!=$2!+2-:(%(9/;!Z_1/! 12%!2@(7(_!&$2!
+,-.(2%24!24!21! ,W/!+/%.2-(/-! ,! 1,! +$31(),)(_4!82! 1,! +,V*! /-824,48/!&$2! 1,! ),+(.,4^,!
7242-,1*! 1,! \$8(24)(,! d! 21! ,-V/3(%+/! =$2%24! 1,%! [1.(:,%! (4%.(.$)(/42%! 24! :,-)X,-%2*!
+$2%./! &$2! 823^,4! .-,%+,%,-! %$%! =$4)(/42%! =/-:,1:24.2! ,! 1/%! 4$29/%! 7/32-4,8/-2%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P`P! jBp\!<BkZ*!"J`MS!MNN;!!





+2-/!+/-!/.-,!+,-.2!,),3_!)/4=2%,48/!,! 1/%!/=()(,12%!=-,4)2%2%!%$! (4&$(2.$8*!d,!&$2!2-,! (4),+,V!82!
)/4.242-! 21! 2:+$?2! 82! 1,%! .-/+,%! 82! Z$! j,?2%.,8;! Z(4! 2:3,-7/*! 8()X,! )/4.-,8())(_4! ,+,-24.2!
82%,+,-2)2*! )$,48/! %2! -2)$2-8,! &$2! 21! 7/32-4,8/-! 8/:(4(),4/! %(2:+-2! %2! ),-,).2-(V_! +/-! (82,-!
)/:+12?,%! 2%.-,.27(,%! =,9/-,312%! ,! 1,! C/-/4,! 2%+,W/1,*! +2-/! ,--(2%7,8,%! %(! 1127,3,4! ,! =-,),%,-;! F1!
+-(:2-!2?2:+1/!=$2!%$!,1(,4V,!)/4!1/%!-232182%!82!Z,(4.O]/:(47$2*![.(1!:(24.-,%!5%./%!-2%+/48(2-/4!
,! 1/%! (4.2-2%2%!82!C,-1/%! HG*!+2-/! =,.,1!)$,48/!A/$%%,(4.!I/$92-.$-2!82%2-._!,1!3,48/! =-,4)5%!+,-,!
%,)(,-! %$! +-/+(,! ,:3()(_4;! Z(4! 8$8,*! (4)$--(_! 24! 21! :(%:/! 2--/-! )/4! h-,4! b-2.,W,*! ,! &$(24!
(4()(,1:24.2!9(/!)/:/!82=24%/-,!82!1/%!(4.2-2%2%!)/4.-,O-29/1$)(/4,-(/%!24!I,!F%+,W/1,*!X,%.,!&$2!%2!
+2-),._! 82! &$2! 21! 7,3(42.2! 82! Z,(4.! #,:2%! +2-%27$^,! )/1:,-! %$%! +-/+(,%! ,:3()(/42%! 24! 1,! (%1,;!
F4./4)2%*!)/4%)(24.2!82!&$2!X,3^,!(8/!82:,%(,8/!12?/%*!(4.24._!8,-!:,-)X,!,.-e%*!+(8(248/!,d$8,!,!
1,%!:(%:,%!,$./-(8,82%!=-,4)2%,%!)/4.-,!&$(242%!X,3^,!)/4%+(-,8/!24!%2)-2./;!!







Z/4!:$(! {%()|!8(74,%!821!+,.2-4,1!,:/-!82!Z$!:,?2%.,8! 1,%!%/1()(.$82%!82! 1/%!=(212%!
9,%,11/%!82!,&$211,!p%1,!&$2!+-2=(-(248/!21!9(9(-!3,?/!%$!8/:(4,)(_4!,3,48/4,4!%$%!
X/7,-2%! d! %2! 2@+,.-(,4! +,-,! %(2:+-2! %(4! .2:2-! 1,%! =,.(7,%! d! +21(7-/%! &$2! 1129,!
)/4%(7/!1,!.-,4%1,)(_4!,!+,-,72%!3,%.,4.2!,+,-.,8/%!82!Z,4./!]/:(47/P``;!
!
<,-,! +-2:(,-! %$! 12,1.,8*! 21! -2d! %2! /=-2)(_! ,! =(4,4)(,-! )/4! 8(42-/! +[31()/! %$!
.-,%1,8/! ,! I,! g,3,4,! d! 12%! +-/:2.(_! $4,! )/:+24%,)(_4! .2--(./-(,1! 2&$(9,124.2! ,! 1,%!
X,)(248,%! ,3,48/4,8,%! 24! Z,4./! ]/:(47/*! &$2! X,3^,4! %(8/! -2&$(%,8,%! +/-! 1,%!
,$./-(8,82%! =-,4)2%,%P`K;! k/! /3%.,4.2*! :28(_! $4,! 7-,4! 8(%.,4)(,! 24.-2! %$%! 3$24/%!
+-/+_%(./%! d! %$%!+/%(3(1(8,82%! -2,12%!82! 1129,-1/%!,! ),3/;!<-2)(%,:24.2!+/-&$2!X,3^,!
+-29(%./! 2%2! 82%241,)2*! #/,&$^4!h,-)^,! +(8(_! ,1! 7/32-4,8/-! 82! I,!g,3,4,! &$2! $%,%2!
./8/%! 1/%!:28(/%!,! %$!8(%+/%()(_4!+,-,! %/)/--2-!,! 1/%! (4:(7-,4.2%!8/:(4(),4/%;!<,-,!
211/*!823^,!2:+12,-! (4)1$%/!.,4./!%$!+-/+(/!),$8,1!)/:/!21!82! 1/%!+-(4)(+,12%!92)(4/%!
&$2!=(7$-,%24!24!21!)24%/!82!)/4.-(3$)(_4!82!1,!)($8,8*!%(!2-,!42)2%,-(/P`J;!l(4,1:24.2*!
1/%! 2:(7-,8/%! +$8(2-/4! 1129,-%2! %$%! 3(242%! :$2312%! 24.-2! 1/%! &$2! %2! )/4.,3,4! %$%!
2%)1,9/%;! </-! .,4./*! ,),3,-/4! (:+/4(248/! %$! )-(.2-(/! ,! 1/%! =-,4)2%2%*! )/4! &$(242%!
X,3^,4!+-/.,7/4(V,8/!$4,!%/4,8,!+/15:(),!%/3-2!2%.2!,%+2)./PKQ;!!
\! 1,! 1,-7,*! 1,! +/%(3(1(8,8! 82!:,-)X,-%2! ,! I,! g,3,4,! )/4! %$%! 427-,8,%! =$2! 1,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P``! \hZ*! ZhE*! 1;! `"Na*! 2;! M`*! 8;! "aK;! H4=/-:2! 82! j(7$21! #/%5! 82! \V,4V,*! %2)-2.,-(/! 82! F%.,8/! d! 821!
82%+,)X/!82!h$2--,*!,1!<-^4)(+2!82!1,!<,V;!Z,4!I/-24V/*!"`!82!/).$3-2!82!"`JN>!C\ZZr!aQQ`S!aQN;!F4!
2%.,! (492%.(7,)(_4!-2)(24.2*!f/32-./!C,%%e!X,!82=248(8/!&$2! 1/%!8/:(4(),4/%!:/%.-,-/4!8(=2-24.2%!
,).(.$82%!,4.2! 1,!29,)$,)(_4!82! 1,!)/1/4(,*!24! =$4)(_4!82!%$%!/-^7242%!d! %$!%(.$,)(_4!+2-%/4,1;!</-!
$4,!+,-.2*!1/%!X,3(.,4.2%!821!(4.2-(/-*!&$2!4/!42)2%,-(,:24.2!2-,4!X,)248,8/%!2%)1,9(%.,%*!2%.,3,4!
:e%! ,+27,8/%! ,! 1,! .(2--,! d! 4/! 92^,4! (4)/4924(24.2! 24! %/:2.2-%2! ,! 1/%! =-,4)2%2%*! %(2:+-2! &$2! 12%!
7,-,4.(V,%24!:2?/-2%!)/48()(/42%!82!9(8,;!</-!/.-,!+,-.2*!1/%!+-/+(2.,-(/%!82!2%)1,9/%!821!24./-4/!82!




P`J! \hH*! F*! 1;! "`*! 2;! N;! C,-.,! 82! #/,&$^4! h,-)^,! ,! I$(%! 82! 1,%! C,%,%;! Z2! )/4=(-:,! %$! -2)2+)(_4! 24! Z,4!
H182=/4%/!24!,7/%./!82!"`JN;!!
PKQ!!G2-!#A8&';!!
    "KN!
!!!!
[4(),!924.,?,!82!&$2!7/V,-/4!1/%!=$7(.(9/%!8/:(4(),4/%*!d,!&$2!%$!29,)$,)(_4!=$2!:$d!
8(=()$1./%,! 82%82! 21! +-(4)(+(/;! F4! +-(:2-! 1$7,-*! 1,! =1/.,! 821! ,1:(-,4.2! h,3-(21! 82!
\-(%.(Ve3,1!823^,!24),-7,-%2!82!%$!.-,%1,8/!,!C$3,*!+2-/!1,!%,1(8,!%2!,+1,V_!9,-(,%!92)2%!
+,-,! 29(.,-! 1/%! ,.,&$2%! 821! )/-%/! 3-(.e4()/! 82%82! #,:,(),;! Z$+2-,8/! ,&$21! .-,4)2*!
)$,48/! 1127,-/4! ,! C$3,! 1/%! 2:(7-,8/%! %2! +2-),.,-/4! 82! &$2! 1,%! .(2--,%! 82! 3$24,!
),1(8,8! 8/482! +/8^,4! ,%24.,-%2! 2-,4! (4%$=()(24.2%;! <,-,! %/1$)(/4,-1/*! %2! 12%! /=-2)(_!
.(2--,%!24!h$,4.e4,:/*!&$2!-2)X,V,-/4!+/-&$2!2-,4!1,%!+2/-2%!82!1,!(%1,;!\!./8/!211/*!
%2! %$:,3,! 21! 2129,8/! )/%.2! 82! 1,! 9(8,! 24! ,&$211,! )/1/4(,*! &$2! %_1/! +/8^,4! %/+/-.,-!




:24/%! &$2! %2! +-/--/7,%2! 21! +1,V/! 82! %$! 29,)$,)(_4! $4! ,W/! :e%! d! %2! ,:+1(,%2! 21!
,3,4()/! 82! 82%.(4/%*! ,W,8(548/%2! Z,4! #$,4! d! C,-,),%PK";! H4)1$%/! ,:24,V,-/4! )/4!
&$28,-%2!24!Z,4./!]/:(47/!%(!1,!C/-/4,!4/!,))28^,!,!2%.,![1.(:,!2@(724)(,*!,127,48/!
&$2! +-2=2-^,4! :/-(-! ,! .242-! $4,! 2@(%.24)(,! :(%2-,312! 24! C$3,;! j(24.-,%! .,4./*! 1,!
%(.$,)(_4!24!1,!)($8,8!82!Z,4./!]/:(47/!%2!./-4,3,!)-^.(),!+/-!:/:24./%*!+$2%./!&$2!
1,%!,$./-(8,82%!82!1,!9(11,!),-2)^,4!82!-2)$-%/%!+,-,!,3,%.2)2-!,! 1,!+/31,)(_4!=1/.,4.2!
&$2! X,3^,! 1127,8/! +,-,! 2:3,-),-! ,! /.-,%! )/1/4(,%! 2%+,W/1,%;! H4)(.,8/! +/-! ,&$211,%!
)(-)$4%.,4)(,%*!21!-2d!)28(_!2!(4)1$d_!1,%!)($8,82%!%/1()(.,8,%!24.-2!1/%!82%.(4/%!+/%(312%!
82!1/%!2:(7-,8/%;!]2!-2%$1.,%!82!211/*!,!+-(4)(+(/%!82!242-/!82!"`JT!21!),+(.e4!7242-,1!
82! Z,4./!]/:(47/! (4=/-:_! ,!h/8/d! 82! 1,! %,1(8,! 82! 9,-(,%! 2:3,-),)(/42%! X,)(,! Z,4!










    "KT!
!!!!
2:(7-,8/%*!&$2!)/:/!211,!823(2-/4!92482-!./8,%!%$%!+/%2%(/42%!+,-,!%,1(-!,821,4.2;!F4!
1/%! ,W/%! %(7$(24.2%*! %2! %$)28(2-/4! %$%! +2.()(/42%! 82! ,$@(1(/! ,! 1/%! 7/32-4,4.2%! 82! I,!
g,3,4,*! Z,4! #$,4! d! C,-,),%*! 1/! &$2! 82:/%.-,3,! &$2! %$%! 7-(./%! 82! ,$@(1(/! =$2-/4!
82%/^8/%!-2+2.(.(9,:24.2!+/-!1/%!-2+-2%24.,4.2%!82!j,8-(8PKM;!!





%2!:2!:,4(=2%._! )/4%24.(8/! 24! &$2! %(! d/! ,&$^!:2! &$28,9,*! %2! &$28,-^,! .,:3(54! 1,!
:,d/-!+,-.2!82!1,!+/31,)(_4!82!1,!p%1,*!&$2!:2!:(-,3,!)/:/!,!$4!/-e)$1/YPKP;!f/$:2!
+-/:2.(_! ,! =-,d! l2-4,48/! &$2! -2%+2.,-^,! 1,! -21(7(_4! ),._1(),! d! &$2! :,4.248-^,! 1,%!
(712%(,%!,3(2-.,%!,1!)$1./*!+2-/!21!,-V/3(%+/!4/!2%.,3,!+/-!1,!1,3/-!82!)/1,3/-,-!)/4!1,%!
,$./-(8,82%!=-,4)2%,%!d!82%2,3,!:,-)X,-%2!)$,4./!,4.2%;!Z(4!2:3,-7/*!21!)/:(%(/4,8/!
82! 1,! C/4924)(_4! :,4(/3-_! Xe3(1:24.2! d! +$31()_! $4! :,4(=(2%./*! ,4$4)(,48/! ,! 1/%!
8/:(4(),4/%! &$2! 21! ,-V/3(%+/! .24^,! 1,! (4.24)(_4! 82! &$28,-%2! 24! Z,4./! ]/:(47/;!
B39(,:24.2! 1,!4/.()(,!2-,! =,1%,*!+2-/! =$2!21!7/1+2!82!2=2)./!42)2%,-(/!+,-,!/31(7,-!,!
=-,d!l2-4,48/!,!+2-:,42)2-!24!%$21/!8/:(4(),4/!)/4.-,!%$!9/1$4.,8*!,89(-.(548/12!82!









8/:(4(),4,;! Z,4./! ]/:(47/*! P! 82! :,d/! 82! "`JT;! I,%! )(-)$4%.,4)(,%! 82! 1,! (%1,! /31(7,-/4! ,! 1/%!
=-,4)2%2%! ,! ,)2+.,-! 21! +2%/! 82! 1/%! :(4(%.-/%! 82! 1,! H712%(,! 24.-2! 1/%! 8/:(4(),4/%*! ,$4&$2! 4/! 1/!
X()(2-/4! :/9(8/%! +/-! %$! ,=e4! 82! ./12-,4)(,*! %(4/! +/-! 1,! )/4)(24)(,! 82! &$2! 1/%! 42)2%(.,3,4! +,-,!
:,4.242-!,!1,!+/31,)(_4!8/:(4(),4,!.-,4&$(1,;!!
PKN! \hH*!F*!1;!""\*!2;!J*!8;!";!H4=/-:2!82!=-,d!l2-4,48/;;;!
PKT!\gk*!F*! 1;!MPQ`! {"|;! H4=/-:2!82! #/,&$^4!h,-)^,!,1!+-^4)(+2!82! 1,!<,V!%/3-2! 1,!:,-)X,!821!,-V/3(%+/;!
Z,4./!]/:(47/*!"N!82!,3-(1!82!"`JK>!fB]fthEFs!]FjBfHsH*!"JNKS!MJM>!jBp\!<BkZ*!aQQMS!"M`;!F%.2!
,)/4.2)(:(24./! (:+,)._!=$2-.2:24.2!,! 1,!+/31,)(_4!8/:(4(),4,*!+/-&$2!=-,d!l2-4,48/!X,3-^,!%(8/!
%$! 1^82-! 2%+(-(.$,1! 24! :28(/! 82! 1,! )/:+1(),8,! )/d$4.$-,! 82! 1,! ,42@(_4! =-,4)2%,;! F4! ,821,4.2*! 1,%!
[4(),%! (4%.(.$)(/42%!&$2!&$28,-/4!24! 1,!)/1/4(,! =$2-/4! 1,!f2,1!\$8(24)(,!d! 1,!),+(.,4^,!7242-,1;! I,!
    "K`!
!!!!
<,-,! )/4)1$(-! 2%.,! %2))(_4! 8232! ,)1,-,-%2! &$2*! ,$4&$2! X,%.,! ,X/-,! %2! X,!
(4%(%.(8/! 24! 1,! 12,1.,8! 82%:28(8,! 82! 1/%! 8/:(4(),4/%! ,! 1,! C/-/4,! 2%+,W/1,*! ,17$4/%!
8/:(4(),4/%!%2!82?,-/4!%28$)(-!+/-!1,!+-/+,7,48,!-2+$31(),4,*!2!(4)1$%/!)/1,3/-,-/4!
,).(9,:24.2! )/4! 1,%! ,$./-(8,82%! =-,4)2%,%!24! 1,! ,42@(_4!82! 1,%!+1,V,%! =-/4.2-(V,%;! F1!
2?2:+1/! :e%! %(74(=(),.(9/! %2! -27(%.-_! 24! Z,4.(,7/! 82! 1/%! C,3,112-/%*! %(248/! %$%!
+-/.,7/4(%.,%! 21! ,1),182!:,d/-*! #/,&$^4! <$2d/*! d! 21! /=()(,1! -2,1! l-,4)(%)/!h,V)$2;! I,!
2%.-,.27(,!=-,4)2%,!=$2!,%.$.,*!+/-&$2!%27[4!1,!8/)$:24.,)(_4!82!1,!5+/),!1/%!,724.2%!
82!l-,4)(,!-2)$--(2-/4!,!1,!X2-:,4,!82!#/,&$^4!<$2d/*!&$2!-2%(8^,!24!j,8-(8!d!X,3^,!
:,4.24(8/! )/4.,)./%! )/4! f/$:2! ,4.2%! 82! &$2! 2%.2! [1.(:/! 2:3,-),%2! -$:3/! ,! I,!
F%+,W/1,;! F%.,!:$?2-! %2! )/:$4()_! )/4! %$! X2-:,4/*! )/4!/3?2./! 82! (4=/-:,-12! 82! 1,%!
924.,?,%! 821! 7/3(2-4/! =-,4)5%*! 8(%$,8(548/12! 82! ,3,48/4,-! 1,! )/1/4(,! ,4.2%! 82! &$2!
l-,4)(,! %2! 1,! ,42@(/4,%2! 82=(4(.(9,:24.2PK`;! C/4924)(8/! +/-! %$! X2-:,4,*! h,V)$2!
+-2%24._! ,1! +-2%(824.2! 821! ),3(18/! 21! 8/)$:24./! 8/482! 1/%! =-,4)2%2%! X,3^,4!
)/4%(74,8/! %$! /=2-.,! +/-! 2%)-(./;! F%.2! [1.(:/! %2! 427_! ,! 122-1/! d! %2! 1/! ,--23,._! +,-,!
82%.-$(-1/*! +2-/! /.-/%! :(2:3-/%! 82! 1,! )/-+/-,)(_4! %2)$48,-/4! ,! l-,4)(,! d!
)/4924)(2-/4! ,! 3$24,! +,-.2! 82! 1/%! 92)(4/%! 82! X,)2-! 1/! +-/+(/;! \+,-24.2:24.2*! 1,!
H712%(,! =$2! 21! +-(4)(+,1! /3%.e)$1/! 82! l-,4)(,! 24! Z,4.(,7/*! d,! &$2! 21! %,)2-8/.2! <28-/!
G,192-82! (4.24._! )/4.-,--2%.,-! 1,! +-/+,7,48,! =-,4)2%,*! U3/%,48/! {%()|! =(821(8,8! ,! %$!
%/32-,4/*! )1,:,3,! +[31(),:24.2! ,! ./8/%*! +/-! +2-%$,8(-12%! %$! .-,4%:(7-,)(_4! ,! 1/%!
2%.,8/%!821!f2dYPKK;!B.-,%!+2-%/4,1(8,82%!-2129,4.2%!82!1,!)($8,8!12!-2%+,18,-/4*!)/:/!
21! -27(8/-!C/4.-2-,%! d!21!8/)./-! I$4,*!+2-/!+-/4./! %2!+2-),.,-/4!82!&$2!2%.,3,4!24!
:(4/-^,!=-24.2!,!1,!=,))(_4!=,9/-,312!,!l-,4)(,;!!
]2%)/4%/1,8/! +/-! 21! 82%241,)2! 82! 1/%! ,)/4.2)(:(24./%*! G,192-82! (4=/-:_! ,1!
,-V/3(%+/! </-.(11/*! &$(24! ,! %$! 92V! 2%.$8(_! 21! 2+(%/8(/! 82.24(8,:24.2;! F1! ,-V/3(%+/!
?$V7,3,! 1_7(),! 1,! ,:3()(_4! 82! l-,4)(%)/! h,V)$2*! +/-&$2! )/4%(82-,3,! ,! 2%.2! [1.(:/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\$8(24)(,! 823^,! +2-:,42)2-! X,%.,! &$2! %$%! %2-9()(/%! %2! )/4%(82-,%24! (442)2%,-(/%*! :(24.-,%! 21!
),+(.e4! 7242-,1! %2-^,! 1,! [1.(:,! ,$./-(8,8! 24! :,-)X,-%2*! d,! &$2! 823^,! .-,4%=2-(-! %$%! =$4)(/42%!
/=()(,1:24.2!,!1/%!4$29/%!7/32-4,4.2%!=-,4)2%2%;!
PK`! \hH*! F*! 1;! ""\*! 2;! J*! 8;! ";! H4=/-:2! 82! =-,d! l2-4,48/;;;! C/4)-2.,:24.2*! 82%.,)_! 21! -2%+2./! 82! 1/%!
=-,4)2%2%! ,1! )$1./! ),._1()/! d! 1,! 1(32-.,8! )/:2-)(,1*! 2%.,! [1.(:,! $4,! ,$.54.(),! 4/928,8! +,-,! 1,%!
)/1/4(,%! 2%+,W/1,%*! &$2! 2%.,3,4! %$3d$7,8,%! 2)/4_:(),:24.2! ,! 1,! :2.-_+/1(! +/-! 21! +-(9(127(/! 82!
)/:2-)(/!2@)1$%(9/;!!
PKK! \hH*!F*!1;!""\*!2;!J*!8;!";!H4=/-:2!82!=-,d!l2-4,48/;;;!




F1! h,%&É2! 2%.e! .24(8/! +/-! $4! 4/./-(/! ,+,%(/4,8/! 82! 1/%! l-,4)2%2%! X,31,! 3(24! %$!
(8(/:,!%2!12%!?$4.,!d!)/49(92!)/4!&$,4./%!=/-,%.2-/%!./),4!,&$^!82!2%.,!k,)(_4*!2%!






.,:3(54!2-,! )/:+-24%(312!&$2!X$3(2%2!,+/d,8/!,! l-,4)(,S! <$2d/!2-,!+-/+(2.,-(/!82!
.(2--,%!24!1,!=-/4.2-,!8/:(4(),4,*!8/482!X,3-^,!24.-,8/!24!)/4.,)./!)/4!1/%!+-(4)(+(/%!
-29/1$)(/4,-(/%*!)/:/!)/4%2)$24)(,!82!1,!(4.24%,!)(-)$1,)(_4!(82/1_7(),!.-,4%=-/4.2-(V,!
82%82! "`KJ;! \82:e%*! 82! 1/%! (4=/-:2%! +2-%/4,12%! 82! <$2d/! %2! 828$)2! &$2! .,:3(54!
X,3-^,! ,+/d,8/! ,! l-,4)(,! +/-! %$! -2%24.(:(24./! )/4.-,! 21! 7/3(2-4/! 82! j,8-(8*! &$2!
8$-,4.2! ,W/%! 12! X,3^,! (:+28(8/! +-/:/)(/4,-! 24! 21! 7/3(2-4/! 82! Z,4.(,7/*! %27[4! 21!
,-V/3(%+/! )/:/! ),%.(7/! +/-&$2! 9(9^,! (127^.(:,:24.2! )/4! %$! :$?2-*! )/4! &$(24! .24^,!
9,-(/%!X(?/%PJQ;!\%^!+$2%*!,+,-.2!82!%,)(,-!%$!,:3()(_4*!21!,%)24%/!.,:3(54!2-,!)-$)(,1!
+,-,!7,-,4.(V,-!,!<$2d/!1,!%$3%(%.24)(,!82!%$!=,:(1(,;!
F1! (4=/-:2! 82! =-,d! l2-4,48/! %/3-2! #/,&$^4! <$2d/! d! l-,4)(%)/! h,V)$2! 2%!
(4.2-2%,4.2*! +/-! 9,-(/%! :/.(9/%;! \! 2=2)./%! +-e).()/%! 21! ,-V/3(%+/! 1/%! )/4%(82-,3,!
)($8,8,4/%!82! 1,!f2+[31(),*!+$2%./!&$2!%2!X,3^,4!82?,8/!),$.(9,-!+/-! 1,!+-/+,7,48,!
-29/1$)(/4,-(,;! </-! )/4%(7$(24.2*! 1/%! )/49(-.(_! 24! ,$./-2%! 82! 1/%! :(%:/%! ,3$%/%! d!
)$1+,312%! 82! 1/%! :(%:/%! 9()(/%! &$2! 21! -2%./! 82! )($8,8,4/%! =-,4)2%2%;! \%^*!
82%+-2%.(7(,3,!,[4!:e%!,!l-,4)(,*!&$2!%2!9,1^,!82!(48(9(8$/%!,:/-,12%!+,-,!)/4%27$(-!





PJQ!!\hH*! F*! 1;! ""ã*! 2;! J;! H4=/-:2! 821! ,-V/3(%+/! ,! j,4$21! 82! h/8/d! %/3-2! 21! 5@(./! 82! 1,! +-/+,7,48,!
=-,4)2%,! 24! Z,4.(,7/! 82! 1/%! C,3,112-/%;! Z,4./! ]/:(47/*! P! 82! :,d/! 82! "`JT;! Z2! 8()2! &$2! 21!
:,.-(:/4(/!82!#/,&$^4!<$2d/!2-,!(127^.(:/!+/-&$2!21!)/4.-,d24.2!X,3^,!%211,8/!21!)/:+-/:(%/!%(4!21!
)/4%24.(:(24./!82!%$%!+,8-2%;!!
    "KJ!
!!!!
5%,%*!/!%(!21!,-V/3(%+/!82=/-:_!%$! (:,724!'(8%#$*&"%&"*!)$,48/!<$2d/!d!h,V)$2!d,!%2!
X,3^,4! 82),4.,8/! +/-! 21! 3,48/! =-,4)5%;! A,:3(54! (4.2-2%,! 21! ,+/d/! 82! +,-.2! 82! 1/%!
92)(4/%! 82! Z,4.(,7/! 82! 1/%! C,3,112-/%! ,! 1,! ),$%,! =-,4)2%,*! &$2! +$8/! /3282)2-! ,! 1,!






g,%.,!,X/-,*!24!21!+-2%24.2! ),+^.$1/! %2!X,!2%.$8(,8/!21! (:+,)./!82! 1,!+,V!82!
b,%(12,! 24! Z,4./! ]/:(47/! ,4,1(V,48/! 9,-(/%! 8/)$:24./%! /=()(,12%*! -2+-2%24.,.(9/%!
./8/%! 211/%! 821! %24.(-! 82! 1,! +/31,)(_4! 8/:(4(),4,;! \X/-,! 3(24*! ,+,-.2! 82! 1,!
8/)$:24.,)(_4! /=()(,1*! /.-,%! =$24.2%! 2%)-(.,%! %2! X()(2-/4! 2)/! 821! 82%,:+,-/! 82! 1/%!
8/:(4(),4/%! 82%82! "`JN! 24! ,821,4.2;! F%+2)(,1! (4.2-5%! -29(%.24! 1/%! .2%.(:/4(/%!
1(.2-,-(/%*!=$48,:24.,1:24.2!+/-&$2!1,!+1,%:,)(_4!82!)$,1&$(2-!2+(%/8(/!X(%._-()/!24!
1,! 1(.2-,.$-,! )/4.2:+/-e42,! 82:$2%.-,! %$! (:+,)./! 24! 1,! %/)(28,8*! (4.24%/! X,%.,! 21!
2@.-2:/! 82! -2&$2-(-! $4,! 2@+-2%(_4! 1(.2-,-(,! )/:/! ),?,! 82! -2%/4,4)(,! 82! 1,! /+(4(_4!
+[31(),;! </-! 211/*! 24! 2%.2! 2+^7-,=2! %2! ,4,1(V,! $4! +/2:,! )/4.2:+/-e42/! 82!j,4$21!
j2%/!j_4(),*!-2:(.(8/!,1!C/4%2?/!f2,1!82!1,%!H48(,%!d!2@(%.24.2!24!1,!%2))(_4!82!F%.,8/!
821!\-)X(9/!h242-,1!82!Z(:,4),%PJ";!!
Z$! ,$./-*! j2%/!j_4(),*! 2%! $4/! 82! 1/%! +/2.,%! +/+$1,-2%! 8/:(4(),4/%! :2?/-!
)/4/)(8/%! ?$4./!,!#$,4!\4./4(/!\1(@*!d!.,:3(54!=$2!$4/!82! 1/%!+-(:2-/%! 1(.2-,./%!&$2!
24),-4,-/4! 1,! -2%(%.24)(,! +/+$1,-! ,1! 127,8/! )/1/4(,1*! ,%^! )/:/! 1,! 82=(4()(_4! 82! 1,!
(824.(8,8!8/:(4(),4,!+-/+(,:24.2!8()X,;!Z$%!+,8-2%!2-,4!1(3-2%!82!)/1/-!d!9(9^,4!24!21!
X$:(182! 3,--(/! 82! Z,4.,! C1,-,*! 24! 1,! )($8,8! 82! Z,4./! ]/:(47/*! 8/482! %$! +,8-2!
.-,3,?,3,!)/:/!V,+,.2-/;!j2%/!j_4(),!2-,!,4,1=,32./*!+2-/!,+-248(_!,!122-!d!2%)-(3(-!
+,-,!,%(%.(-!82%+$5%!,! 1,%!)1,%2%!82! 1,!$4(92-%(8,8!82!Z,4./!A/:e%*!-2724.,8,!+/-! 1/%!
8/:(4()/%;! C/4%)(24.2%! 82! 1,! +/+$1,-(8,8! 82! 1,! +/2%^,! 82! j2%/! j_4(),*! 1/%!
7/32-4,4.2%! )/1/4(,12%! 1/! )/1:,-/4! 82! =,9/-2%! +,-,! 7,4,-%2! %$! ,=2)./*! $%,48/! %$!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
PJ"! ZrkCgFs!f\jtfFs*!"JN`S!4;!HiOiH;!!
    "JQ!
!!!!
+/2%^,! )/:/! (4%.-$:24./! +,-,! X,)2-! ,! 1,! +/31,)(_4! +,-.^)(+2! 82! %$%! +-/+(,%!
+-2/)$+,)(/42%!d!9,1/-2%;!]2!2%.,!=/-:,*!21!7/3(2-4/!8/:(4(),4/!,%+(-,3,!,!)/4%.-$(-!






X2+.,%^1,3/%! d! /)./%^1,3/%;!\$4&$2! %2!82%)/4/)2! %$! =2)X,*! %2!+$282!8,.,-! 24! Z,4./!
]/:(47/! +/)/! 82%+$5%! 82! 1,! +$31(),)(_4! 82! 1,! +,V! 82! b,%(12,S! %$! ,$./-! ,+/-.,!
(4=/-:,)(_4!(48(),.(9,!82!&$2!21!.-,.,8/!,),3,3,!82!)/4/)2-%2!24!1,!(%1,;!F4!51*!j2%/!
j_4(),! 82%)-(3(_! 1,%! +24$-(,%! &$2! %/3-29248-^,4! 24! Z,4./! ]/:(47/! +/-! 21!
)$:+1(:(24./! 82! 1,! +,V*! -2)-2,48/! $4! 8(e1/7/! =(7$-,8/! 24.-2! 1,! ),+(.,1! d! 21! +-/+(/!
,$./-;!]2%82!1,!_+.(),!82!%$!.2:e.(),*!1,!/3-,!)/4%.,!82!.-2%!+,-.2%!)$d/!)/4.24(8/!%2!
82%71/%,!,!)/4.(4$,)(_4PJM;!!
I,! (4.-/8$))(_4! )/--2%+/482! ,! 1,%! )$,.-/! +-(:2-,%! 2%.-/=,%PJP*! 24! 1,%! &$2! 21!
+/2.,! )/:(24V,! )/49(-.(548/%2! 24! +/-.,9/V! 82! 1,! /+(4(_4! +[31(),! 2%+,W/1,S! )/:/!
./8/%! 1/%! %[38(./%! 82! C,-1/%! HG*! )/4/)^,! 1/%! 12,12%! %2-9()(/%! 82! Z,4./! ]/:(47/! ,! 1,!





82! 1/%!+-2?$()(/%! -,)(,12%!82! 1,!+/31,)(_4!8/:(4(),4,!)/:/!$4,!82! 1,%!)/4%2)$24)(,%!82! 1,! .24%(_4!
=-/4.2-(V,! )/4!l-,4)(,!24! I,!F%+,W/1,;! F4! %$!/+(4(_4*!X,%.,!+-(4)(+(/%!821! %(71/!iGHHH! X,3^,!2@(%.(8/!
$4,!-^7(8,!?2-,-&$^,!24.-2!1/%!31,4)/%!82!1,!)/1/4(,*!+24(4%$1,-2%!/!)-(/11/%*!d!1/%!1(3-2%!82!)/1/-*!24!%$!




2?5-)(./! d! 1,! ,8:(4(%.-,)(_4;! C/:/! :$2%.-,! 82! ,7-,82)(:(24./*! 1,%! ,$./-(8,82%! 8/:(4(),4,%!
(74/-,-/4!%$!)/1/-!82!+(21!24!,821,4.2*! d!,71$.(4,-/4!,! ./8,! 1,!+/31,)(_4!3,?/! 1,!824/:(4,)(_4!82!
U8/:(4(),4/%Y*!.5-:(4/!&$2!24!,821,4.2!4/!2&$(9,18-^,!,!U31,4)/Y*!%(4/!,!U4/O427-/Y;!C/:/!%2!92*!
%2!(824.(=(),3,!,1!427-/!8(-2).,:24.2!)/4!Z,(4.O]/:(47$2;!!
PJM! \hH*! F*! 1;! ""b*! 2;! J`*! "-Oa-;! </2:,! 8/482! %2! 82%)-(32! 21! (:+,)./! 82! 1,! +,V! 82! b,%(12,! 24! Z,4./!
]/:(47/;!Zzl;!LZ,4./!]/:(47/*!/).$3-2!82!"`JNR;!!
PJP!\hH*!F*!1;!""b*!2;!J`*!"-;!</2:,;;;!F%.-/=,%!"OP;!
    "J"!
!!!!
-2d! =,9/-2)2!21!3$24!9,%,11,?2*! 1/%!3$24/%!9,%,11/%!82324!/3.242-! 1,! -2)/:+24%,!821!
:/4,-),! ?$%./>! 82! 1/! )/4.-,-(/*! 1,! ?$%.()(,! 82! 1,! C/-/4,! &$28,! 24! 24.-28()X/;! A,12%!
%24.(:(24./%! %2! +1,%:,4! 24! 1,! (4.-/8$))(_4*! 8/482! 21! ,$./-! :,4(=(2%.,! %$! %/-+-2%,!
+/-&$2! 2%+2-,3,! 24)/4.-,-! $4,! )($8,8! =21(V*! 7/V/%,! 821! =,9/-! 821! -2d*! +2-/! 1,! X,11_!
,=1(7(8,! d! X,%.(,8,! 82! %$%! %$=-(:(24./%;! H:+-2%(/4,8/! +/-! 211/*! ,8/+._! 21! +,+21! 82!
(4.2-1/)$./-! 2! (4&$(-(_! ,! 1,! ),+(.,1! %/3-2! 1,! ),$%,! 82! %$%! :,12%;! \%^! 8(/! +(2! ,! 1,!
2@+1(),)(_4! 82! 2%.,! [1.(:,*! &$2! )/4%.(.$d2! $4! .2%.(:/4(/! 82! +-(:2-,! :,4/! 82! 1/%!
+,82)(:(24./%!82!1/%!8/:(4(),4/%;!I,!+/%()(_4!821!+/2.,!2%!:$d!(4.21(724.2*!+/-&$2!%$!
%/-+-2%,! +/-! 1,! .-(%.2V,! 82! Z,4./! ]/:(47/! )/4%.(.$^,! $4,! 824$4)(,! 921,8,! 82! 1,!
(4)/X2-24)(,!82!1,!:2.-_+/1(*!(4),+,V!82!+-2:(,-!,!%$!)/1/4(,!:e%!=(21;!!
F4! %$! -2%+$2%.,! ,1! +/2.,*! 1,! )($8,8! -2)$+2-_! 1,! (82,! 821! %$+$2%./! 2&$(1(3-(/!
24.-2! 1,! ?$%.()(,! 821! +/82-! d! 1,! 12,1.,8! 82! 1/%! %[38(./%S! 24$:2-_! %$%! %2-9()(/%! ,1!
:/4,-),!2%+,W/1*!X,)(248/!2%+2)(,1!X(4),+(5!24!%$!12,1.,8!,!1,!C/-/4,!d!%$!,--,(7,8,!
=2! ),._1(),*! 212:24./%! =$48,:24.,12%! 82! 1,! (824.(8,8! X(%+,4,! 82! 1,! 5+/),;! Z(4!
2:3,-7/*!F%+,W,! 1,!X,3^,!,3,48/4,8/!24!:,4/%!82! %$!+2/-!242:(7/*!+/-! 1/!&$2! 1,!
+-/+(,!)($8,8!8$8_!82!%$! 12,1.,8!,!C,-1/%! HG;!\%^!+$2%*! %2!+1,4.2_!&$2!&$(Ve!X$3(2%2!








+/-&$2! 1,! %$:(%(_4! ,! l-,4)(,! %(74(=(),-^,! 1,! (4%.,$-,)(_4! 24! Z,4./! ]/:(47/! 82! 1/%!









+/2.,! )$1+_! ,! C,-1/%! HG! 8(-2).,:24.2;! <$2%./! &$2! %2! X,! (48(),8/! &$2!j2%/!j_4(),!
,),3_!)/49(-.(548/%2!24!21!+/-.,9/V!82!1/%!9,1/-2%!82!1,!51(.2!8/:(4,4.2*!%$!?$()(/!82!
9,1/-! %/3-2! 1,! -2%+/4%,3(1(8,8! 24! 1,! +,V! 82! b,%(12,! 82:/%.-,-^,! &$2! 21! 7/3(2-4/!
8/:(4(),4/! 2-,! )/4%)(24.2! 82! 1,! )$1+,3(1(8,8! 821! -2d! 821! ,3,48/4/! 8/:(4(),4/! 24!
:,4/%!82!l-,4)(,;!F4!.2/-^,*!21!%/32-,4/!X,3^,!24)/:248,8/!1,%!427/)(,)(/42%!82!+,V!
,!j,4$21!82!h/8/d*!+2-/!24!1,!+-e).(),!)/--2%+/48(_!,!51!1,![1.(:,!82)(%(_4!82!-,.(=(),-!
1,! (4()(,.(9,!82!%$!%2)-2.,-(/!82!F%.,8/!/! -29/),-1,;!F4./4)2%*!C,-1/%! HG!X,3^,!/+.,8/!
+/-! 2%.,! [1.(:,! ,1.2-4,.(9,*! %(4! 8$8,! +,-,! +-2%2-9,-! 1,! (4.27-(8,8! .2--(./-(,1! 82! 1,!
<24^4%$1,*! &$2! 1/%! =-,4)2%2%! %2! X,3^,4! 427,8/! ,! ,3,48/4,-! ,! :24/%! &$2! %2! 12%!
-2)/:+24%,%2! )/4!/.-,%! +/%2%(/42%! 24!\:5-(),;! \X/-,! 3(24*! %(! %2! ,)2+.,! &$2!j2%/!
j_4(),! -2+-2%24.,3,! 1/%! (4.2-2%2%! 82! 1,! 51(.2! 8(-(724.2*! d! &$2! 2%.,! [1.(:,! 82%2,3,!
.-,4%:(.(-! %$%! 9,1/-2%! ,! 1,! +/31,)(_4*! 1,! ,)$%,)(_4! 8(-2).,! ,! 1,! C/-/4,! +/-! 1,! +,V! 82!
b,%(12,!)X/),3,!8(-2).,:24.2!)/4!8()X/!/3?2.(9/;!]2!,&$^*!%2!828$)2!&$2!1,!,).(.$8!821!























21! )/4.2@./! 2-,! +-/+()(/! +,-,! 82=2482-! 21! ,$./4/:(%:/*! )/4! $4,! )/1/4(,! ,:24,V,8,! +/-! l-,4)(,*!
h-,4! b-2.,W,! d! 1/%! -232182%! 82! Z,(4.O]/:(47$2*! 4(! 21! 7/3(2-4/! )/1/4(,1*! )/4! 21! &$2!j2%/!j_4(),!
.24^,!.,4!3$24,!-21,)(_4*!X,3-^,!%$%)-(./!.,12%!+1,4.2,:(24./%;!</-!./8/!211/*!2%!+-2=2-(312!)$2%.(/4,-!
    "JM!
!!!!
I,!)($8,8!+-/%(7$(_!1,:24.e48/%2!+/-!1,!+5-8(8,!82!%$%!X/4/-2%!+,%,8/%*!)/4!
1/%! &$2! 1,! :2.-_+/1(! 12! X,3^,! /3%2&$(,8/! +,-,! +-2:(,-! %$! 12,1.,8;! \%^*! 824$4)(_! 21!
-2+24.(4/! ),:3(/! 82! ,).(.$8! 821! 7/3(2-4/! 2%+,W/1*! &$2! +,%_! 82! (492-.(-! ./8/! %$!
2%=$2-V/! +/-! )/4%2-9,-! Z,4./! ]/:(47/! ,! :/%.-,-! $4,! (48(=2-24)(,! 82%)/4)2-.,4.2!
X,)(,!211,PJ`;!]()X,!,).(.$8!%2!)/:+12:24._!)/4!$4,!,).(9,!1,3/-!+-/+,7,48^%.(),!+,-,!
-21,.(9(V,-!21!+2%/!2%+2)^=()/!82!Z,4./!]/:(47/!24!21! H:+2-(/!F%+,W/1;!l(4,1:24.2*! 1,!
















d,! &$2! 1,! 29,)$,)(_4! (4:28(,.,! 82! 1,! )/1/4(,*! .,4./! 82! 1,! +/31,)(_4! )/:/! 82! 1,%!
(4%.(.$)(/42%! )(9(12%! d! 2)12%(e%.(),%*! 1,! 82?,-^,! ./.,1:24.2! 82%,:+,-,8,! :(24.-,%! %2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
&$2! 21! +/2.,! 92-8,82-,:24.2! X$3(2%2! ,132-7,8/! )/49())(/42%! ,$./4/:(%.,%;! </-! .,4./*! 8232!






X,3^,! )/:2.(8/! ,1! ,))282-! ,! 24.-27,-! ,&$211,! )/1/4(,! ,! l-,4)(,;! <-2)(%,:24.2! +/-&$2! )/4/)^,! 1,%!






    "JP!
!!!!
/-7,4(V,3,! 1,!4$29,!,8:(4(%.-,)(_4! =-,4)2%,;!\$4&$2! ./8/!21!+-/)2%/!82!29,)$,)(_4!
2-,!3,%.,4.2!+24/%/!+,-,! 1,!),+(.,1*! 11,:_!1,!,.24)(_4!%/3-2! 1,!:,-)X,!(4:(424.2!821!
,-V/3(%+/*!&$2!X,3^,!%(8/!21!7$^,!2%+(-(.$,1!d!21!:/821/!X$:,4/!82! 1/%!8/:(4(),4/%;!
<-2)(%,:24.2!2%.2!8,./!+2-:(.2!8,.,-!21! +/2:,*! d,!&$2! 1,!+,-.(8,!82! =-,d! l2-4,48/!
</-.(11/! %_1/! +,-2)(_! (4:(424.2! 24! 1,%! %2:,4,%! (4:28(,.,:24.2! +/%.2-(/-2%! ,! 1,!
+$31(),)(_4!82! 1,!+,V;!]2%+$5%*! .-,%! 1,! 1127,8,!82!f/$:2!,! 1,! )/1/4(,!,!+-(4)(+(/%!82!
"`JT*! 12! =$2! (:+/%(312! :,-)X,-%2! (4:28(,.,:24.2! d! 823(_! &$28,-%2! X,%.,! ,3-(1! 82!
"`JK;!#$4./!,1!,-V/3(%+/!:,-)X,-^,4!21!),3(18/!d!21!82e4!82! 1,!),.28-,1!d*!+/-![1.(:/*!
1,%!_-8242%!-21(7(/%,%*!82!:/8/!&$2!1,!H712%(,!8/:(4(),4,!&$28,-^,!82%,-3/1,8,;!C/:/!
21! +-/+(/! +/2.,! ,4.()(+_! +/-! 3/),! 82! 1,! )($8,8! 82! Z,4./! ]/:(47/*! 1/%! =-,4)2%2%!
,+-/92)X,-^,4! 24./4)2%! 1,! )/d$4.$-,! +,-,! )2--,-! 1/%! .2:+1/%! d! +-/X(3(-! 21! )$1./!
),._1()/;!I,%!+24$-(,%!82%)-(.,%!,1!)/:(24V/!82!2%.,!%27$48,!+,-.2!%2-^,4!=,.,12%!+,-,!
1,! +/31,)(_4! 8/:(4(),4,*! +/-&$2! %$! ,--,(7,8,! =2! ),._1(),! 2-,! $4,! 82! %$%! +-(4)(+,12%!
),-,).2-^%.(),%*!d!+/-&$2!%$!%$+-2%(_4!82?,-^,!2@+28(./!21!),:(4/!,!1/%!9()(/%!1(7,8/%!,!
1,!-29/1$)(_4!=-,4)2%,;!!






+/-!l-,4)(,*! 1,! )($8,8! -2./:_!21! 1(%.,8/!82! 1,%!,$./-(8,82%!d! 1,%! (4%.(.$)(/42%!&$2! %2!
:,-)X,-^,4! 24! 3-292! )/:24V,48/! +/-! 21! ),+(.e4! 7242-,1! h,-)^,*! :/821/! 82! 3$24!
7/32-4,4.2;! F%+2)(,1:24.2! 11,:,.(9,! 2%! 1,! :24)(_4! 82! 1,! f2,1! \$8(24)(,! +/-&$2*!
X,3(8,!)$24.,!82!&$2!2-,!1,!(4%.(.$)(_4!24),-7,8,!82!,8:(4(%.-,-!?$%.()(,*!1,!)($8,8!12!
-2)-(:(4_!&$2!4/!X$3(2%2!29(.,8/!%$!,3,48/4/! (4?$%./!24!:,4/%!82!l-,4)(,;!F4!2%.2!
+$4./*! 21! +/2.,! 2:+12_! 21! .5-:(4/! U?$%.()(,Y! 24! %24.(8/! 5.()/*! ,.-(3$d248/! %$!




    "JN!
!!!!
I,!24$:2-,)(_4!)/4)1$d_!)/4!21!,3,48/4/!8/1/-/%/!82!1,!E4(92-%(8,8*!+-(:,8,!
24.-2! 1,%! $4(92-%(8,82%! 82! g(%+,4/,:5-(),S! U&$5! 82%7-,)(,! 9$2%.-,! X,! %(8/! z! 1,! &$2!
%(24./!)/4!.2-4$-,!z!+$2%!&$28,!/.-,!92V!/3%)$-,!z! 1,!I$V!&$2!X,3^,!-24,)(8/YNQ";!F4!
2%./%! 92-%/%*! 2@(%.2! $4,! ,1$%(_4! (:+1^)(.,! ,! 1,! -2=/-:,! (1$%.-,8,! 82! C,-1/%! HHH! 24! 1,%!
$4(92-%(8,82%! 2%+,W/1,%*! &$2!X,3^,! %$+$2%./!$4,!29/1$)(_4! -2%+2)./! ,! 1,! 24%2W,4V,!
+-29(,! .-,8()(/4,1;! F4! /+(4(_4! 82! 1,! ),+(.,1*! )/4! 1,! 1127,8,! 82! 1/%! =-,4)2%2%! 8()X/!
+-/d2)./! 28$),.(9/! %2! (4.2--$:+(-^,! d! 1,%! 4$29,%! 7242-,)(/42%! (4.212).$,12%!
8/:(4(),4,%!9/192-^,4!,!%$:(-%2!24!1,%!.(4(231,%;!\X/-,!3(24*!2%.,!/3%2-9,)(_4!-2%$1.,!
+,-,8_?(),S!+-2)(%,:24.2!l-,4)(,!%2!X,3^,!)/4%(82-,8/!,3,482-,8,!82!1,!H1$%.-,)(_4!d!
1,%! 4$29,%! (82,%*! =-24.2! ,1! /%)$-,4.(%:/! .-,8()(/4,1(%.,! 821! -2%./! 82! +/.24)(,%!
2$-/+2,%*! 821! &$2! F%+,W,! 2-,! -2+-2%24.,4.2;! f2)$5-82%2*! +/-! 2?2:+1/*! &$2! $4!
,-7$:24./! =$48,:24.,1!82! I,92,$@!d!f/$:2!+,-,!,.-,2-%2!,! 1/%!8/:(4(),4/%!X,3^,!
%(8/! 1,! +-/:2%,! 82! ,3-(-! %$%! /?/%! ,! 1,%! (82,%! (1$%.-,8,%*! &$2! ,--/?,-^,4! 1$V! %/3-2! 1,%!






)/4! $4! ,127,./! 82! 1,! )($8,8! 82! Z,4./! ]/:(47/! +/-! 1,! 2?2:+1,-(8,8! 82! %$! +-/+(/!
%$=-(:(24./NQa;!\%^*!21!,$./-!)/4%27$^,!24=,.(V,-!1,%!+24$-(,%!82!1/%!8/:(4(),4/%!82%82!
"`JN!d*!,! 1,!+,-*!82%+-2%.(7(,-!,[4!:e%!,! 1,!C/-/4,*!,! 1,!&$2!%2!)/4%(82-,3,!)/:/!%$!
+-(4)(+,1!-2%+/4%,312;!]()X/!,=e4!2?2:+1,-(V,4.2!%2!+2-)(32!%/3-2!./8/!24!1,!%27$48,!
2%.-/=,*! &$2! )/:(24V,! )/4! $4! ,+21,.(9/! .2,.-,1! ,! $4! +[31()/! (:,7(4,-(/*! U%2W/-,%! d!
),3,112-/%Y*!&$2!823^,!%2-!21!.2%.(7/!82!%$%!+,82)(:(24./%;!\!%$!92V*!8()X/!+[31()/!%2!
(824.(=(),3,! )/4! 1,! +/31,)(_4!8/:(4(),4,! d*! 24! 7242-,1*! )/4! ./8/%! 1/%! %[38(./%! 82! 1,!
C/-/4,! 2%+,W/1,*! &$2! X,3^,4! +-2%24)(,8/! 21! .-,./! (4?$%./! 82! 1,! :2.-_+/1(! ,! Z,4./!
]/:(47/! d! 823^,4! =/-:,-%2! $4! ?$()(/! 82! 9,1/-! ,1! -2%+2)./;! <,-,! (1$%.-,-! 1,! .-e7(),!




    "JT!
!!!!
C/-/4,*! 1,! )($8,8! ,127_! &$2! 1/%! 8/:(4(),4/%*! +2%2! ,! X,32-! %(8/! %(2:+-2! =(212%! ,!
F%+,W,*!%2!X,3^,4!9(%./!/31(7,8/%!,!X$(-!)/:/!9$17,-2%!)-(:(4,12%*!,$4&$2!4/!X,3^,4!
)/:2.(8/! 821(./! ,17$4/! )/4.-,! C,-1/%! HG;! F-,! )(2-./! &$2! +,-.2! 82! 1,! +/31,)(_4! %2!
&$28,-^,*!+2-/!%$!+2-:,424)(,!%2-^,!%_1/!$4!)/4%$21/!:24/-*!d,!&$2!1/%!%$=-(:(24./%!
82! 1,! )/1/4(,! %27$(-^,4! %(248/! (4)/4.,312%;! </-! .,4./*! )/4! 21! .(2:+/*! 21! 4/:3-2! 82!
Z,4./!]/:(47/!%2-^,!%(4_4(:/!82!82%7-,)(,!d!4,8(2!82%2,-^,!X,3(.,-!,11^;!F1!)/1:/!82!1,!
X$:(11,)(_4!%2!9(9(-^,!)/4!1,!24.-27,!82!1,%!,-:,%!d!1,%!:$4()(/42%!,!1/%!=-,4)2%2%*!&$2!
2&$(9,1^,! ,! -24$4)(,-! ,! 1,! 82=24%,! +-/+(,! 24! 3242=()(/! 82! 1/%! 4$29/%! 2! (482%2,8/%!
7/32-4,4.2%;!!
F1!+/2:,!)/4)1$d2!)/4!1,!(4.2-+21,)(_4!82!1,!)($8,8!,1!+/2.,*!+,-,!+-27$4.,-12!

















F1! 2:+12/!82! 1,!+-(:2-,!+2-%/4,!821! +1$-,1*! 24!21! %5+.(:/!92-%/*! -2%+/482!,1!
82%2/!821!,$./-!82!2@+-2%,-!21!8232-!5.()/!82!1/%!%[38(./%!82!F%+,W,!82!+,-.()(+,-!821!




    "J`!
!!!!
$4! .2-)2-! +2-%/4,?2! )/12).(9/S! 21! +$231/! 2%+,W/1;! F4! ,:3/%! ),%/%*! 1,! =(4,1(8,8! 2%!








Z(2:+-2! X2! 8()X/! ,1! j(4(%.2-(/! 82! G$2%.-,!
F@)2124)(,! &$2! 4$2%.-/!:,d/-!:,1*! 4$2%.-/!:,d/-!
242:(7/! %2! /)$1.,! 24! 1,! 82:/-,! 82! 1,! 24.-27,>! d!
,X/-,! 8(7/! &$2! 2%.,! (%1,! 9248-e! ,! +,-,-! 24!
8/:(4,)(_4! 82! 1/%! 427-/%;! F1! )1(:,! 1/%! +-/.272! d!
+-/+,7,!24!%$!:,d/-! %(:+1()(8,8>!,! 1/%!31,4)/%! 1/%!
82%.-$d2!d!,4(&$(1,!82%+$5%!82!1/%!:,d/-2%!)/%./%;!
fB]fthEFs! ]FjBfHsH*! "JNKS! P"aOP"M;! #/,&$^4!
h,-)^,Ä%! -2+/-.! ,3/$.! A/$%%,(4.Ä%! +-/:/.(/4! ./!






H4! .X(%!)X,+.2-*! H!,4,1d%2!.X-22!:,(4! (%%$2%!.X,.!2@+1/-2!.X2!2,%.u,-8!:(1(.,-d!
24)-/,)X:24.%!3d! .X2!31,)o! -29/1$.(/4,-d! =/-)2%!/=! Z,(4.O]/:(47$2*!,%!u211! ,%! .X2(-!
-2)2+.(/4! ,:/47! .X2! ]/:(4(),4! -2%(824.%;! l(-%.*! H! =/)$%! /4! 7242-,1! I/$92-.$-2'%!
+-/:/.(/4!(4!Z,(4.O]/:(47$2*!X(7X1(7X.(47!X(%!9()./-(2%!/92-!.X2!b-(.(%X!,48!.X2!.A6'$%!
,-:d*!+-(/-! ./!X(%! (49,%(/4!/=!Z,4./!]/:(47/;!k2@.*! H! %.$8d!I/$92-.$-2'%!)/4&$2%.!/=!
.X2! =/-:2-! Z+,4(%X! )/1/4d! 3d! 1,.2! #,4$,-d! "KQ"*! uX()X! u,%! X(%! =(4,1! %.2+! ./u,-8%!
,3%/1$.2! +/u2-! (4! g(%+,4(/1,;! AX(-8*! H! 82%)-(32! .X2! 2@+28(.(/4! /=! .X2! 31,)o! F:+2-/-!
#2,4O#,)&$2%! ]2%%,1(42%! ,7,(4%.! Z,4./! ]/:(47/*! $482-! l-24)X! -$12! %(4)2! l23-$,-d!
"KQa;! A/! %$:! $+*! H! 2@+1/-2! .X2! (:+,).! /=! 3/.X! 31,)o! (49,%(/4%! /4! .X2! ]/:(4(),4%*!





)*( CG]C@( CG]e( ?( CGoo*! +$31(%X28! (4! "JNN;! g/u292-*! .X2! .2-:! (%! (4,))$-,.2*! 32),$%2! .X2! u2%.2-4!
X2:(%+X2-2! /=! g(%+,4(/1,! u,%! %.(11! ),1128! Z,(4.O]/:(47$2*! 4/.! g,(.(*! uX24! A/$%%,(4.! I/$92-.$-2!
(49,828!Z,4./!]/:(47/!(4!"KQ";!!




H4! .X(%! %2).(/4*! H! ,-7$2! .X,.! A/$%%,(4.! I/$92-.$-2! -2,)X28! .X2! %$+-2:2!
)/::,48!/=!Z,(4.O]/:(47$2*!,:/47!/.X2-!-2,%/4%*!./!)/$4.2-3,1,4)2!.X2!+1,4!/=!.X2!





.X2! 2%A8( )BK$'$! .X,.! +$.! ,4! 248! ./! .X2! #,)/3(4! A2--/-! ,48! (4,$7$-,.28! ,!:/82-,.2!
+X,%2!/=!.X2!l-24)X!f29/1$.(/4S!.X2!AX2-:(8/-(,4!f2,).(/4NQN;!AX2!42u!l-24)X!-$12-%!
%$::28!$+!.X2!%+(-(.!/=!.X2!2-,!.X2d!X,8!(4,$7$-,.28!(4!.X2!C/4%.(.$.(/4!/=!.X2!AX(-8!
p2,-! {"`JN|*! uX/%2!:,(4! +-(4)(+12%! u2-2! .X2! -2%.-().28! %$==-,72*! .X2! (49(/1,3(1(.d! /=!
+-(9,.2!+-/+2-.d!,48!.X2!8(9(%(/4!/=!+/u2-%*!./!,9/(8!,4/.X2-!8().,./-%X(+!1(o2!.X2!/42!
128!3d!f/32%+(2--2;!AX2!127(%1,.(92!+/u2-!-2%(828!(4!.u/!-2+-2%24.,.(92!)X,:32-%S!.X2!
C/$4)(1! /=! .X2! F182-! ,48! .X2! C/$4)(1! /=! .X2! l(92! g$48-28*! uX2-2,%! ,! =(92O:2:32-!
](-2)./-d!(4),-4,.28!.X2!2@2)$.(92!+/u2-;!\++,-24.1d*!.X2!42u!-27(:2!7$,-,4.228!.X2!
f2+$31()'%! %.,3(1(.d*! .X/$7X! .X2! #,)/3(4%!,48! .X2! -/d,1(%.%! %.(11! .X-2,.2428! (.!,48!u/4!
:,4d!9/.2%!(4!.X2!42@.!212).(/4!(4!"`JP;!k292-.X212%%*!(4!/-82-!./!8/!,u,d!u(.X!.X2(-!
/++/%(.(/4*!.X2!](-2)./-%!(49,1(8,.28!.X2!212)./-,1!-2%$1.!,48!,%o28!=/-!.X2!,-:d'%!X21+!
(4! ),%2! .X2! +2/+12! -29/1.28>! k,+/12/4! b/4,+,-.2! u,%! .X24! ,++/(4.28! )X(2=! /=! .X2!
.-//+%!82%.(428! ./!<,-(%;! AX$%*! .X2!h/92-4:24.!7/.! (.%!u,d!3$.! (.%! -(9,1%!u2-2! %.(11! ,!
+2-:,424.!.X-2,.!(4!.X2!=/11/u(47!d2,-%;!!
l/-! .X,.! -2,%/4*! (4! k/92:32-! "`JJ! .X2! :/82-,.2! 3/$-72/(%! .//o! ,! 82)(%(92!
%.2+!,48!3,)o28!k,+/12/4'%!2%A8*!uX()X!u,%!,(:28!,.!2%.,31(%X(47!,!%.-/47!2@2)$.(92!
+/u2-! ,48!,.! 21(:(4,.(47! .X2!/++/%(.(/4>! =-/:! .X24!/4*! .X2!h/92-4:24.!u,%! ,.! .X2!





    aQQ!
!!!!
+/(4.!(4!.X2!X(%./-d!/=!.X2!l-24)X!f29/1$.(/4*!%(4)2!(.!1,)o28!,!82)1,-,.(/4!/=!-(7X.%!,48!
%,4).(/428! k,+/12/4'%! %$+-2:2! ,$.X/-(.d;! Z(2d6%! ?$%.(=(28! .X,.! %(74(=(),4.!
.-,4%=/-:,.(/4! ,-7$(47! .X,.! .X2! +-2%24.! )(-)$:%.,4)2%! 82:,4828! .X,.! +/u2-! ),:2!
=-/:! ,3/92! ,48! .-$%.! =-/:! 321/u;! AX2-2=/-2! .X2! 7/92-4/-%! u2-2! 127(.(:(%28! ./! ,).!
u(.X/$.! .X2! +2/+12'%! )/4%24.*! ,%! .X2! +2/+12'%! /41d! .,%o! u,%! ./! .-$%.! .X2(-! -$12-%!
u(.X/$.! (4.2-=2-(47! (4! .X2(-!82)(%(/4%;! A/! )$1:(4,.2! .X2! )/4%2-9,.(92!82921/+:24.!/=!
.X2!l-24)X!h/92-4:24.*!(4!"KQa!k,+/12/4!u,%!:,82!C/4%$1!=/-!1(=2!8$2!./!X(%!82)(%(92!
-/12! (4! .X2! %(74,.$-2! /=! .X2! <2,)2! /=! \:(24%*! uX()X! :/:24.,-(1d! .2-:(4,.28! .X2!
X/%.(1(.(2%!32.u224!l-,4)2!,48!h-2,.!b-(.,(4NQT;!!
vX(12! .X/%2!2924.%! .//o!+1,)2! (4!l-,4)2*! (4!Z,(4.O]/:(47$2!h242-,1!<1,.2,$@!
X,8!,1-2,8d!,++/(4.28!A/$%%,(4.!I/$92-.$-2!,%!%$+-2:2!)/::,482-!/=!.X2!f2+$31(),4!
,-:d*! ,%! u211! ,%! 7/92-4/-! /=! Z,(4.O]/:(47$2! {%22! +-29(/$%! )X,+.2-|;! I/$92-.$-2'%!
,%)24.!X,8!?$%.!%.,-.28*!,%!X(%!:2-(.%!7-2u!8$-(47!Z,4./!]/:(47/'%!7-,8$,1!,442@,.(/4*!
uX()X!u,%!X(%!32%.!)X,4)2!./!.,o2!-292472!/4!X(%!=/-:2-!Z+,4(%X!,11(2%!,48!+-/:/.2!,.!
.X2! %2-9()2! /=! l-,4)2;! H4! X(%! +-/:/.(/4*! X2! u,%! =,9/$-28! 3d! .X2! ,++-/9,1! /=! .X2!
)/1/4(,1! 7/92-4:24.! .X,.! 4292-! %./++28! X(:*! %(4)2! (.! u,%! ,u,-2! /=! I/$92-.$-2'%!
(:+/-.,4)2! =/-! .X2! -2+$31(),4! .-($:+X%!u(.X(4! .X2! (%1,48;! H4! .X2! 248*! .X2d! %,u! .X2!
)/4%2&$24)2%! /=! .X2(-! +2-:(%%(9242%%! ./u,-8%! A/$%%,(4.! I/$92-.$-2*! uX/%2! +/u2-!
7-2u! 3(7! 24/$7X! ./! 2-,%2! .X2! 8(==2-24.! /3%.,)12%! /4! X(%! u,d! ,48! 32)/:2! %$+-2:2!
)/::,482-!/=!Z,(4.O]/:(47$2;!!
l(-%.*! (4! "`J`! X2! %24.! h242-,1! <1,.2,$@! ./! l-,4)2*! ,++,-24.1d! ./! 82=248! .X2!
(4.2-2%.!/=! .X2!)/1/4d!32=/-2! .X2!:2.-/+/1(.,4!h/92-4:24.*!3$.!X2! -2,11d!u,4.28! ./!
72.!-(8!/=!I,92,$@!,48!+-/:/.2!u(.X/$.!X(%!/++/%(.(/4;!k2@.*!X2!.X-2u!Z/4.X/4,@!/$.!
/=! Z,(4.O]/:(47$2;! AX2! 1,%.! (4(.(,.(92!u,%! 2924!:/-2! %$-+-(%(47*! 32),$%2! Z/4.X/4,@!
X,8! 3224! .X2! =(-%.! l-24)X! ,$.X/-(.d! ./! 7-,4.! =-228/:! ./! .X2! =/-:2-! %1,92%! /=! Z,(4.O
]/:(47$2! (4!\$7$%.!"`JM*!,48!X2!,48!A/$%%,(4.!I/$92-.$-2!X,8!3224! (4!7//8!.2-:%!
.(11! .X24;! \%! X,++2428! u(.X! :,4d! /.X2-! 2+(%/82%! /=! Z,(4.O]/:(47$2'%! X(%./-d*! /42!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
NQT!!AX2!<2,)2!/=!\:(24%!3-/$7X.!,4!248!./!.X2!Z2)/48!C/,1(.(/4;!AX2!A-2,.d!u,%!,++,-24.1d!,(:28!,.!
.2-:(4,.(47! X/%.(1(.(2%! 32.u224! l-,4)2! ,48! h-2,.! b-(.,(4;! l/-! .X,.! +$-+/%2*! .X2! E4(.28! q(478/:!
-2)/47(%28! .X2! l-24)X!f2+$31();!g/u292-*! .X2! .24%(/4%! 32.u224!3/.X! 4,.(/4%!u2-2! %.(11! %/! %.-/47!
.X,.!u,-!%.,-.28!,7,(4!/42!d2,-!1,.2-;!!
    aQ"!
!!!!
4228%! ./! 2@+1/-2! .X2! 2924.%! (4! )/4.(424.,1! l-,4)2! ./! $482-%.,48! .X2! .$-4! (4! .X2(-!
-21,.(/4;!\%!X,%!3224!+-29(/$%1d!%.,.28*!.X2!248!/=!.X2!#,)/3(4!A2--/-!:2,4.!.X2!,%)24.!
/=! .X2!l-24)X!)/4%2-9,.(92!3/$-72/(%*!,:/47!uX/:!u2-2!:,4d! =/-:2-!+1,4.2-%!,48!
)/1/4(,1! ,$.X/-(.(2%S! =/-! 2@,:+12*! .X2! 2@! (4.248,4.! /=! .X2! l-24)X! \4.(112%*! l-,4m/(%!
b,-35Oj,-3/(%;! AX/%2! 42u! l-24)X! ,$.X/-(.(2%! X,8! 1/%.! .X2(-! )/1/4(,1! %.,.$%! 8$2! ./!




I/$92-.$-2'%! %$++/-.! ,7,(4%.! .X2! :2.-/+/1(%*! 24)/$-,7(47! X(:! ./! o(11! ,11! .X2! uX(.2!
+2/+12!/=!Z,(4.O]/:(47$2!,48!:,o2!.X2!)/1/4d!(482+24824.;!!
I/$92-.$-2! +-/928! X(%! (4.211(724)2! -2=$%(47! ./! X21+! Z/4.X/4,@S! X2! o42u! .X2!
](-2)./-d!u,4.28!.X2!1,..2-'%!X2,8!,48!=2,-28!./!%$==2-!.X2!%,:2!=,.2!(=!X2!%$++/-.28!
Z/4.X/4,@;! H4! ,88(.(/4*! I/$92-.$-2! %,u! X(%! )X,4)2! ./! 32)/:2! l-,4)2'%! /41d!
)/::(%%(/42-!(4!Z,(4.O]/:(47$2!,48*!./!)/49(4)2!.X2!:2.-/+/1(.,4!,$.X/-(.(2%!./!.-$%.!




-(9,1! u(.X(4! .X2! =,).(/4! /=! .X2! -2321%S! \48-5! f(7,$8;! b$.! X2! 4292-! $482-%.//8! .X2!
,89,4.,72%!/=!,11d(47!u(.X!f(7,$8*!,48!(4%.2,8!X2!32X,928!1(o2!,!.d-,4.!./!.X,.!/==()2-;!
AX$%!X2! ?2/+,-8(V28!X(%!)X,4)2%!./!%.,d!%,=2! (4!.X2!)/1/4d*!,%!I/$92-.$-2!,48!f(7,$8!
:/:24.,-(1d! %2.! .X2(-! -(9,1-d! ,%(82! ,48! ?/(428! .X2(-! =/-)2%! ./!:,o2! Z/4.X/4,@! 12,92!
Z,(4.O]/:(47$2;!AX2! 1,..2-!%.(11! .-(28!./!u(4!h242-,1!I/$92-.$-2'%!%$++/-.*!+-/:/.(47!
X(:! (4! .X2! %+-(47! /=! "`J`! ,48! -2:2:32-(47! X(:! X(%! +1,4! ./! ,%%,%%(4,.2! .X2! uX(.2!






X2!422828! ./! ,--,472! %/:2!:,..2-%!32=/-2!82+,-.(47*! 3$.!h242-,1! I/$92-.$-2! %$%+2).28!X(:!,48!
:,82! X(:! 12,92! Z,(4.O]/:(47$2! ,.! /4)2! (4! ,! +//-1d! =$-4(%X28! 3/,.;! #\jFZ*! aQQMS! "KNO"KT>! BAA*!
    aQa!
!!!!
B42! :$%.! 4292-! 32! :(%.,o24! 3d! .X2! :/:24.,-d! )/11,3/-,.(/4! 32.u224!
A/$%%,(4.! I/$92-.$-2! ,48! .X2! l-24)X! h/92-4:24.*! 4/-! )/4)1$82! .X,.! 3/.X! u2-2! (4!
=-(2481d!.2-:%*!%(4)2!.X2d!-2,11d!8(%.-$%.28!2,)X!/.X2-!,48!X,8!/41d!u/-o28!./72.X2-!./!
8/!,u,d!u(.X!.X2(-!)/::/4!242:dS!Z/4.X/4,@;!B4!.X2!/42!X,48*!.X2!f2+$31()!=2,-28!




.2--(./-d!,=.2-! .X2!%1,92!-29/1$.(/4NQJ;!\%!+,-.!/=! .X2!+1,4!./! -2O2%.,31(%X! .X2!)/1/4d'%!
=/-:2-! %.,.$%*! /4! "P! #,4$,-d! "`JK! .X2! l-24)X! h/92-4:24.! ,++/(4.28! h,3-(21!
8'g58/$9(112!,%!Z,(4.O]/:(47$2'%!42u!h/92-4/-! -2+1,)(47! I,92,$@*!uX/!X,8! 12=.! .X2!
)/1/4d!%/:2!u22o%!,7/;!AX2!)X/()2!/=!g58/$9(112!u,%!92-d!%(74(=(),4.*!32),$%2!X2!X,8!
)/::,4828! .X2!,-:d! .X,.!+$.!,4!248! ./! .X2!G24852! -2,).(/4,-d! -29/1.! (4!l-,4)2! (4!
"`JMO"`JN;!g24)2*!.X2-2!,-2!:,4d!)X,4)2%!.X,.!.X2!l-24)X!-$12-%!)X/%2!X(:!32),$%2!
.X2d! X,8! -27,-828! Z,(4.O]/:(47$2'%! -29/1$.(/4! /-(7(4,11d! ,%! ,! 31,)o! G24852>! X24)2*!
.X2d! 321(2928! .X,.! g58/$9(112'%! +-29(/$%! 2@+2-(24)2! u/$18! 32! /=! $%2! (4! .X2! )/1/4d;!
g58/$9(112!,--(928!./!.X2!)(.d!/=!Z,4./!]/:(47/!/4!aJ!j,-)X*!./!8(%)$%%!u(.X!<X(1(++2!
f/$:2! .X2! 8(==2-24.! u,d%! ./! )/$4.2-3,1,4)2! I/$92-.$-2'%! 7-/u(47! +/u2-! 32=/-2!
12,9(47!=/-!Z,(4.O]/:(47$2N"Q;!!
A/$%%,(4.!I/$92-.$-2!8(%.-$%.28!g58/$9(112!=-/:!.X2!%.,-.*!4/.!u(.X/$.!-2,%/4%;!
H4! =,).*! 32=/-2! 12,9(47! l-,4)2*! .X2! 42u1d! ,++/(4.28! h/92-4/-! X,8! u-(..24! ./! #$1(24!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!




,1%/! ,++-/+-(,.28! .X2! 1,48%! /=! .X2! =/-:2-! +1,4.2-%;! g24)2*! .X2d! X,8! )/::(..28! ,! 8/$312! )-(:2!
,7,(4%.!.X2!-(7X.!/=!+-(9,.2!+-/+2-.d;!!
N"Q! \hH*! F*! 3;! "*! 2;! TM*! 8;! ",;! g58/$9(112Ä%! 12..2-! ./! #/,&$^4!h,-)^,! ,=.2-! X(%! ,--(9,1! ./! Z,4./!]/:(47/;!
<,-(%*! "P! #,4$,-d! "`JK;! H.! u,%! u-(..24! 32=/-2! g58/$9(112Ä%! 82+,-.$-2! ./! .X2! C,-(332,4;! g2! u,%!
,++/(4.28!/4!P!#$1d!"`J`;!B39(/$%1d*!g58/$9(112!u(%X28!./!)/4%$1.!f/$:2S!.X/$7X!X2!X,8!,!+-29(/$%!
2@+2-(24)2! =(7X.(47! .X2! l-24)X! -2,).(/4,-d! -2321%*! X2! o42u! 4/.X(47! /=! Z,(4.O]/:(47$2'%! )/$4.2-O
-29/1$.(/4!128!3d!.X2!=/-:2-!%1,92%;!AX2-2=/-2*!X2!u,%!-2,8d!./!1(%.24!./!%/:2/42!1(o2!f/$:2*!uX/!
X,8! 1(928! (4! .X2! (%1,48! =/-! %/:2! .(:2! ,48! o42u! .X2! %(.$,.(/4! /=! .X2! l-24)X! )/1/4d! 32..2-! .X,4!













k/-!8(8!g58/$9(112! %X/u!,!3(772-!,3(1(.d! ./!82%(74!l-,4)2'%! %.-,.27()!+-/7-,:!
,48!8/!,u,d!u(.X!A/$%%,(4.!I/$92-.$-2;!AX2!%,(8!+1,4!)/4%(%.28!3,%(),11d!/=!)/49(4)(47!
I/$92-.$-2! ./! (49,82! #,:,(),! /-! .X2! %/$.X2-4! %.,.2%! /=! k/-.X! \:2-(),;! AX$%*!
g58/$9(112! X/+28! ./! +$4(%X! .X2! b-(.(%X! ,48! .X2! k/-.X! \:2-(),4%! =/-! .X2(-! +,%.!
X/%.(1(.(2%!,7,(4%.!.X2!l-24)X!)/1/4(2%*!,%!u211!,%!u2,o24!A/$%%,(4.!I/$92-.$-2'%!.-//+%!
(4! %$)X! X,-8! ),:+,(74%*! %/! .X2! l-24)X!uX(.2! %/18(2-%! 32,.! .X2:! ,48! /92-.X-2u! .X2!






k27/.(,.(/4%! 32.u224! 3/.X! +,-.%! %.,-.28! 3d! 1,.2! #$1d! "`JK;! g58/$9(112! =21.!
(48(74,4.! ,7,(4%.!j,(.1,48! =/-! 82,1(47! u(.X! ,! =/-:2-! %1,92! (4%.2,8! /=! X(:*! l-,4)2'%!
127,1! -2+-2%24.,.(92! (4! Z,(4.O]/:(47$2;!B39(/$%1d*!j,(.1,48'%! %.-,.27d!u,%! ,(:28! ,.!
=/%.2-(47!.X2!,4.,7/4(%:!32.u224!g58/$9(112!,48!I/$92-.$-2*!%/!X2!3-/$7X.!.X2!1,..2-!
)1/%2-!./!h-2,.!b-(.,(4!,48!.$-428!X(:!,7,(4%.!l-,4)2;!l/-!.X,.!+$-+/%2*!3d!1,.2!\$7$%.!
j,(.1,48! +-/:(%28! ./! +-/.2).! .X2! .2--(./-(2%! $482-! .X2! 31,)o! ,-:d'%! )/4.-/1>! (4!





UI2..2-%! /=! A/$%%,(4.! I/$92-.$-2! ,48! /=! F8u,-8! Z.2924%*! "`JKO"KQQY*! 9:*( b.*&"2',( !"#$%&"2'6(
J*5"*<*! 9/1;! "T*! 4;! "*! "J"QS! TPO"Q";! UF8u,-8! Z.2924%! ./!b-(7,82-Oh242-,1!j,(.1,48;!h/4,c92%Y;! aM!
j,d!"`JJS!`M;!!




/))$+(28! 3d! I/$92-.$-2N"M;! j,(.1,48! 2924! %$772%.28! X(:! ./! :,o2! Z,(4.O]/:(47$2!
(482+24824.! u(.X! .X2! b-(.(%X! X21+*! 3$.! I/$92-.$-2! -2=$%28*! ,++,-24.1d! 32),$%2! X2!
u(%X28!./!%.,d!/==()(,11d!1/d,1!./!l-,4)2;!g/u292-*!X(%!,..(.$82!29(824)2%!.X,.!X(%!1/d,1.d!
./!l-,4)2!u,%!4/.X(47!3$.!,!:2-2!2@)$%2!./!X(82!X(%!-2,1!-2,%/4!=/-!-2=$%(47!.X2!b-(.(%X!
X21+! ./!+-/)1,(:! .X2! (482+24824)2!/=! .X,.! l-24)X! )/1/4dS! .X2!42)2%%(.d! ./!2-,%2!X(%!
.X-22!:,(4!/3%.,)12%!/4!X(%!u,d!./!,3%/1$.2!+/u2-!u(.X(4!.X2! (%1,48*! .X,.! (%*!h,3-(21!
8'g58/$9(112*!\48-5!f(7,$8!,48!.X2!]/:(4(),4!h/92-4:24.N"P;!B4)2!X2!8(8!,u,d!u(.X!
.X2:*! X2! )/$18! ,(:! ,.! .X2! %$+-2:2! )/::,48! ,48! .X2! (482+24824)2! /=! .X2! (%1,48!
u(.X/$.!/++/%(.(/4;!!
AX/$7X! 292-d.X(47! %22:28! ./! =,9/$-! .X2! ,11(,4)2! 32.u224! j,(.1,48! ,48!
I/$92-.$-2*!.X2!82=(4(.2!,7-22:24.!u,%!4/.!%(7428!%.(11*!32),$%2!A/$%%,(4.!I/$92-.$-2!
X,8! ./! /92-)/:2! %/:2! 8(==()$1.(2%! ),$%28! 3d! g58/$9(112'%! (4.-(7$2%;! q4/u(47! .X,.!
I/$92-.$-2! +1,4428! ./! 72.! -(8! /=! X(:! ,48! 32)/:2! %$+-2:2! )/::,482-! /=! Z,(4.O
]/:(47$2*!g58/$9(112!.$-428!./!.X2!7242-,1O(4O)X(2=!/=!.X2!=-22O)/1/$-28!,-:d*!\48-5!
f(7,$8*! ./! $482-:(42! I/$92-.$-2'%! +/u2-! ,48! -2)/92-! X(%! =$11! ,$.X/-(.d! (4! Z,(4.O
]/:(47$2N"N;! l/-! .X,.! +$-+/%2*! X2! :,82! f(7,$8! %+-2,8! .X2! =,1%2! -$:/$-! .X,.!
I/$92-.$-2!X,8!%2)-2.1d!,7-228!./!X,48!Z,(4.O]/:(47$2!/92-!./!.X2!b-(.(%X*!uX/!u/$18!
%$++/%281d! -2O2%.,31(%X! %1,92-d;! H=! /42! .,o2%! (4./! ,))/$4.! .X2! 427/.(,.(/4%! 32.u224!
I/$92-.$-2! ,48! j,(.1,48! =-/:! .X2! %$::2-! /=! "`JK*! /42! u(11! -2,1(%2! .X,.! f(7,$8'%!
,))$%,.(/4! u,%! =,1%2*! %(4)2! .X2! b-(.(%X! u2-2! ,).$,11d! 29,)$,.(47! Z,(4.O]/:(47$2*!
(4%.2,8! /=! /-7,4(%(47! :/-2! .-//+%! ./! %.-247.X24! .X2(-! +/%(.(/4%! ,48! -2O2%.,31(%X!
%1,92-d;!k292-.X212%%*!%/:2!/=!I/$92-.$-2'%!%/18(2-%!%22:28!./!321(292!.X2!-$:/$-!,48!
-29/1.28! ,7,(4%.! .X2(-! 7242-,1*! .X/$7X! .X2-2! ,-2! :,4d! )X,4)2%! .X,.! .X2d! /41d!






N"N! BAA*!"J`MS!"QT;!g58/$9(112!8(8!4/.!u,4.! ./! )/::(.! .X2! %,:2!U:(%.,o2Y!,%!Z/4.X/4,@*!uX/!4292-!
,11(28!u(.X!f(7,$8;!!






u,%! 4/.! %(7428! $4.(1! 2,-1d!B)./32-! "`JK;! H.!:$%.! 32! ,++-/,)X28! =-/:! .u/! 8(==2-24.!
+2-%+2).(92%S!/4!.X2!/42!X,48*!(.!u,%!,!b-(.(%X!:(1(.,-d!=,(1$-2*!,%!h-2,.!b-(.,(4!X,8!./!
29,)$,.2!Z,(4.O]/:(47$2!,=.2-!=(92!d2,-%!/=!u,-!,48!%(74(=(),4.!9()./-(2%!(4!.X2!l-24)X!
)/1/4d>! /4! .X2! /.X2-! X,48*! (.! u,%! ,1%/! -27,-828! ,%! ,! 3-(11(,4.! 8(+1/:,.()! 9()./-d! 3d!






]21=^4|;! j/å%2! )/$18! 2%),+2! X(%! +-/%2)$./-%! ,48! .//o! -2=$72! (4! I/$92-.$-2'%!
X2,8&$,-.2-%;! F,72-! ./! +$.! ,4! 248! ./! .X2!+-/312:%! ),$%28!3d!g58/$9(112*! A/$%%,(4.!
I/$92-.$-2!.X24!,..,)o28!I2!C,+!u(.X!,!1,-72!31,)o!,-:d*!(4!/-82-!./!=/-)2!.X2!l-24)X!
h/92-4/-! ./! 12,92! .X2! (%1,48;!b2=/-2!2%),+(47! ./!l-,4)2!:d!:(8OB)./32-*!g58/$9(112!
,89(%28!.X2!uX(.2!+2/+12!/=!.X,.!)(.d!./!-2%(%.!.X2!31,)o!,..,)o!$412%%!.X2d!u(%X28!./!
%22!.X2!uX/12!)/1/4d!.$-428!(4./!,!31,)o!(482+24824.!%.,.2;!g58/$9(112!+-/928!X(:%21=!
-(7X.*! 32),$%2! %//4! ,=.2-! X(%! 82+,-.$-2! .X2! 31,)o! %/18(2-%! 24.2-28! .X2! 9(11,72! ,48!
%,)o28!(.*!:$-82-(47!:,4d!uX(.2%N"K;!AX2!]/:(4(),4!,$.X/-(.(2%!-2+/-.28!.X,.!2924.!./!
.X2!l-24)X!h/92-4:24.!(::28(,.21d*!,48!,.!.X2!%,:2!.(:2!.X2d!2@+-2%%28!.X2(-!=2,-!
.X,.! I/$92-.$-2!:(7X.! %//4! .,o2! )/4.-/1! /=! Z,(4.O]/:(47$2*! .,o(47! ,11! .X2!42)2%%,-d!
%.2+%!./!,..,)o!Z,4./!]/:(47/!,48!/.X2-!Z+,4(%X!+/%%2%%(/4%!$412%%!%/:2/42!%./++28!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
N"T! \gk*! F*! 3;! MKJ`*! 8+;! "aa;!j,-.^42V! 82! H-$?/Ä%! -2+/-.! /4! .X2! )/4=-/4.,.(/4! 32.u224!j,(.1,48! ,48!
A/$%%,(4.!I/$92-.$-2;!<X(1,821+X(,*!aa!\$7$%.!"`JJ;!!








Z,4./!]/:(47/*! <X(1(++2! f/$:2*! ./! -2+1,)2!g58/$9(112;! f/$:2! ,))2+.28*! ,%! X2! X,8!
,1-2,8d!3224!,++/(4.28!3d!.X2!](-2)./-d!./!o22+!,!)1/%2!2d2!/4!I/$92-.$-2;!g2!12=.!=/-!
Z,(4.O]/:(47$2!3d!2,-1d!"`JJ*!3$.!X2!4292-!=$1=(1128!.X2!f2+$31()'%!+1,4%!%(4)2!X2!+$.!
X(:%21=!,.! .X2!%2-9()2!/=! .X2!:,(4!31,)o!7242-,1%!,48!.-(28! ./! -$12! .X2!l-24)X!)/1/4d!
u(.X!.X2(-!,++-/9,1*!uX()X!X2!422828!(=!X2!u(%X28!./!2@2-)(%2!X(%!,$.X/-(.d! (4!+2,)2;!
I/$92-.$-2!.//o!,89,4.,72!/=!f/$:2'%!7//8!8(%+/%(.(/4!./u,-8%!.X2!31,)o!/==()2-%!,48!
%//4! .$-428! X(:! (4./! X(%! +$++2.;! A/! 327(4*! (4%.2,8! /=! o22+(47! f/$:2! (4! </-.O,$O
<-(4)2*! I/$92-.$-2! )/49(4)28! X(:! ./! %.,d! (4! I2! C,+*! =/-! =2,-! .X,.! .X2! C/::(%%(/42-!
u/$18! ,).! ,%! .X2! l-24)X! )/4=(824.! 42@.! ./! X(:;! B92-uX21:28! 3d! I/$92-.$-2'%!
,$.X/-(.d*! (4! X(%! =(-%.! +$31()! %+22)X! (4! j,-)X! "`JJ*! f/$:2! 82)1,-28! .X,.! X2! u/$18!
4292-!,).!u(.X/$.!.X2!1,..2-'%!)/4%24.NaQ;!Z/:2!u22o%!1,.2-*!3d!:(8O\+-(1!"`JJ*!(4!.X2!
=(=.X! ,44(92-%,-d! /=! .X2! 2:,4)(+,.(/4! /=! Z,(4.O]/:(47$2'%! %1,92%*! f/$:2! ./18! .X2!
(4X,3(.,4.%!/=!.X2!)/1/4d!./!,1u,d%!/32d!I/$92-.$-2!.X2!u,d!X2!X(:%21=!8(8Na";!
AX2!%(.$,.(/4!/=!.X2!l-24)X!,$.X/-(.(2%!/=!Z,(4.O]/:(47$2!32),:2!2924!u/-%2!
8$2! ./! .X2! 5%6$*F='2*! /=! .X2! E4(.28! Z.,.2%! ./u,-8%! .X2! l-24)X! )/1/4d*! ,=.2-!
g58/$9(112'%!2@+$1%(/4;!E+!$4.(1!B)./32-!"`JK*!h2/-72!v,%X(47./4'%!h/92-4:24.!X,8!
-27,-828! .X2! l-24)X! )/1/4d! ,%! ,! -(9,1! .2--(./-dS! /4! "M! #$42*! .X2! C/47-2%%! X,8! 2924!
+,%%28!,4!2:3,-7/!/4!.-,82!u(.X!Z,(4.O]/:(47$2*!,%!u211!,%!/.X2-!l-24)X!)/1/4(2%*!./!
$482-:(42! l-,4)2'%! 2)/4/:d;! AX2! %,9,72-d! /=! .X2! =/-:2-! %1,92%! 8$-(47! .X2! u,-! (4!
g(%+,4(/1,!:$%.! X,92! 3224! .X2!:,(4! -2,%/4! =/-! .X2! 82%)-(328!:2,%$-2*! uX()X! u,%!
,(:28!,.! (%/1,.(47!,48!82+-(9(47! .X2:!/=!u2,+/4%!,48! =//8!%$++1(2%*!3d!:2,4%!/=!,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
N"J! \gk*! F*! 3;! "N*! 2;! NP*! 8;! ";! f2+/-.! /=! g58/$9(112Ä%! 2@+$1%(/4! =-/:! Z,(4.O]/:(47$2! 3d! A/$%%,(4.!
I/$92-.$-2;! g,9,4,*! "! ]2)2:32-! "`JK>! fB]fthEFs! ]FjBfHsH*! "JNKS! P"QOP"M;! #/,&$^4! h,-)^,'%!
-2+/-.!./!l-,4)(%)/!Z,,928-,!,3/$.!I/$92-.$-2'%!7-/u(47!+/u2-!(4!Z,(4.O]/:(47$2;!Z,4./!]/:(47/*!
aJ! Z2+.2:32-! "`JK;! \++,-24.1d*! .X2d! 82=24828! l-,4)2'%! (4.2-2%.%S! .X2d! 321/4728! ./! .X,.! 4,.(/4!
=-/:!.X2!%(74,.$-2!/=!.X2!A-2,.d!/=!b,%21;!p2.!.X2d!8(8!4/.!-2,11d!),-2!,3/$.!.X2!=,.2!/=!.X2!l-24)X!




Na"! fB]fthEFs! ]FjBfHsH*! "JNKS! P"POP"K;! f/$:2Ä%! %+22)X! ./! )/::2:/-,.2! .X2! ,44(92-%,-d! /=! .X2!
,3/1(.(/4!/=!%1,92-d!3d!.X2!l-24)X!k,.(/4,1!C/4924.(/4!(4!Z,(4.O]/:(47$2;!</-.!f5+$31(),(4*!"P!\+-(1!
"`JJ;!!!




.X2! :,..2-! u24.! /4! (4! .X2! =/11/u(47! :/4.X%;! Z/:2! )/47-2%%(%.%! 321(2928! .X,.!
)/::2-)2!u(.X!Z,(4.O]/:(47$2!u/$18!32!+-/=(.,312!3/.X!=/-!.X2!E4(.28!Z.,.2%!,48!=/-!
A/$%%,(4.! I/$92-.$-2*! 3$.! )/$18! 4/.! %$++/-.! .X2! 31,)o! h242-,1! $4.(1! X2! 3-/o2! u(.X!
l-,4)2!82)(%(921d;!!
H4! .X2! 248*! .X2! %(.$,.(/4! u,%! %/1928! .X,4o%! 3,%(),11d! ./! .X2! :28(,.(/4! /=!
b-(7,8(2-Oh242-,1! j,(.1,48*! uX/! :(7X.! X,92! ./18! .X2! k/-.X! \:2-(),4! +/1(.()(,4%! ./!
-2)/4%(82-!.X2(-!+/1()d!./u,-8%!Z,(4.O]/:(47$2!,48!%$++/-.!A/$%%,(4.S!.X2!1,..2-!X,8!
,1-2,8d!29(824)28!X(%!X/%.(1(.d! ./u,-8%!l-,4)2!3d!:2,4%!/=! .X2!2@+$1%(/4!/=!I,92,$@!
,48! Z/4.X/4,@;! AX2-2=/-2*! 3d! %$++/-.(47! h242-,1! I/$92-.$-2*! h-2,.! b-(.,(4! ,48! .X2!
E4(.28!Z.,.2%!u/$18!X,-:!l-,4)2!,48!u/$18!3242=(.!=-/:!.-,82!u(.X!.X2!31,)o!-2321%;!
AX2!:,(4!,89,4.,72!=/-!.X2!E4(.28!Z.,.2%!u,%!I/$92-.$-2'%!)/:+-/:(%2!./!7-,4.!.X2!






.X2! ,++/(4.:24.! /=! ,! )/4%$1! 7242-,1! ./! .X,.! )/1/4d*! F8u,-8! Z.2924%*! (4! k/92:32-!
"`JK;!Z.2924%'!:,(4! .,%o!u,%! ./! -2%./-2! .-,82!32.u224! .X2!E4(.28!Z.,.2%!,48!Z,(4.O
]/:(47$2! U,.! ,! :/:24.! uX24! (.! LZ,(4.O]/:(47$2R! u,%! -28$)28! ./! .X2! 2@.-2:2%.!
](%.-2%%*! 3d! ,! ./.,1! u,4.! /=! ,11! .X2! ,-.()12%! $%$,11d! (:+/-.28! =-/:! \:2-(),YNaM;! b$.!
Z.2924%!%.(11!82:,4828!A/$%%,(4.!I/$92-.$-2!./!+-/X(3(.!+-(9,.22-(47!,7,(4%.!.X2!k/-.X!
\:2-(),4!3/,.%!,48*!(4!2@)X,472*!X2!+-/:(%28!./!%.,-.!.X2!42)2%%,-d!,--,472:24.%!./!
)/49(4)2! .X2!k/-.X! \:2-(),4! +/1(.()(,4%! ./! +$.! ,4! 248! ./! .X2! 2:3,-7/! ,7,(4%.! .X,.!
l-24)X! )/1/4d! /==()(,11d;! AX2! h/92-4:24.! /=! v,%X(47./4! .X24! +-/:$17,.28!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Naa! ZCf\C*! #q! y!gfC*! b! M;! Ad+2u-(..24! )/+d! /=! ,! 12..2-! =-/:! AX/:,%! #2==2-%/4*! Z2)-2.,-d! /=! Z.,.2*! ./!
#,:2%!j/4-/2*!k/-.X!\:2-(),4!,:3,%%,8/-!./!l-,4)2;!aM!#,4$,-d!"`JJ;!!
NaM! UI2..2-%! /=! A/$%%,(4.! I/$92-.$-2;;;Y*! "J"QS! T`;! F8u,-8! Z.2924%! ./! A(:/.Xd! <()o2-(47*! Z2)-2.,-d! /=!
Z.,.2;!C,+2!l-,4m/(%*!M!j,d!"`JJ;!!




l-24)X! f2+$31()*! uX/%2! %2-9()2%! u2-2! 422828! ./! $482-:(42! .X2! l-24)X! )/1/4(,1!
2:+(-2!(4!.X2!,-2,;!H4!UA/$%%,(4.'%!)1,$%2Y*!.X2d!%.,.28!.X,.!.X2!:,(4!/3?2).(92!/=!.X2(-!
%.-,.27d!u,%!U./!=,)(1(.,.2!.X2!%2+,-,.(/4!/=!.X(%!(%1,48!=-/:!l-,4)2YNaP;!B39(/$%1d*!.X2!
(4%(%.24)2!/4! .X,.!+/(4.!82:/4%.-,.2%! .X,.! .X2!E4(.28!Z.,.2%! %$%+2).28!I/$92-.$-2'%!
,:3(.(/4*!.X/$7X!.X2!1,..2-!u,%!)1292-!24/$7X!4/.!./!32!,3%/1$.21d!X/%.(12!./!l-,4)2*!
%/!X2!+-2%2-928!X(%!%.,.$%!u(.X(4!.X2!(%1,48;!!
UA/$%%,(4.'%!)1,$%2Y!u,%!,4! (:+/-.,4.!)/4)2%%(/4! ./!Z,(4.O]/:(47$2'%! -2321%*!
3$.! %.(11! (.! 8(8! 4/.! (:+1d! ,4! /==()(,1! )/:+-/:(%2! 3d! .X2!E4(.28! Z.,.2%!u(.X! A/$%%,(4.!
I/$92-.$-2;! j/-2/92-*! .X2! 1,..2-! :$%.! 32! ,u,-2! .X,.! h-2,.! b-(.,(4! ,48! .X2! E4(.28!
Z.,.2%!u2-2!%1,92O/u4(47!)/$4.-(2%!.X,.!)/$18!.$-4!,7,(4%.!X(:!,%!%//4!,%!X2!u,%!/=!4/!
:/-2!$%2!=/-!.X2(-!%.-,.27d!(4!.X2!C,-(332,4;!AX2-2=/-2*!X2!?$8728!.X2!k/-.X!\:2-(),4!
,48! b-(.(%X! )/:+-/:(%2! (4%$==()(24.S! X2! u(%X28! 3/.X! 4,.(/4%! ./! %,4).(/4! .X2(-!
2)/4/:()!,11(,4)2! ./!X(:!/==()(,11d*! %/! .X2d! )/$18!4/.!824d! .X2(-! )/4.,).%!u(.X!Z,(4.O
]/:(47$2'%!31,)o!-2321%!,48!,3,48/4!.X2:!uX24!.X2d!u2-2!4/.!422828!,4d:/-2;!l/-!
.X,.! +$-+/%2*! X2! %24.! ,! 12..2-! ./! .X2! k/-.X! \:2-(),4! C/47-2%%! ,.! .X2! 327(44(47! /=!
j,-)X!"`JJNaN;!H4!.X2!248*!(4!j,d!"`JJ!.X2!:2:32-%!/=!.X2!k/-.X!\:2-(),4!C/47-2%%!
=(4,11d!%$++-2%%28!.X2!2:3,-7/*!,=.2-!.X2d!o42u!,3/$.!g58/$9(112'%!2@+$1%(/4!.X,.!12=.!
.X2! l-24)X! f2+$31()! u(.X/$.! ,4! /==()(,1! -2+-2%24.,.(92! u(.X(4! Z,(4.O]/:(47$2;!
I/$92-.$-2!)/:+12:24.28!.X2!)(.28!82,1!u(.X!,4!,88(.(/4,1!)1,$%2*!uX2-2!X2!%+2)(=(28!




%.-,.27d! (4! Z,(4.O]/:(47$2;! <X(1,821+X(,*! N! l23-$,-d! "`JJ;! \+,-.! =-/:! .X,.! %.-,.27()! /3?2).(92*!
2)/4/:(),11d! %+2,o(47! UA/$%%,(4.'%! )1,$%2Y! (:+1(28! .X,.! h242-,1! I/$92-.$-2! +-/9(828! .X2! E4(.28!
Z.,.2%!u(.X! %$7,-*!uX()X! .X2d!)/$18!4/.!72.! =-/:! .X2!b-(.(%X!v2%.! H48(2%!,=.2-! .X2(-! (482+24824)2!
=-/:! .X2! E4(.28! q(478/:;! H4! 2@)X,472*! .X2! k/-.X! \:2-(),4! h/92-4:24.! u/$18! %211! .X2! =/-:2-!
%1,92%!%.,+12!(.2:%!,48!u2,+/4%;!!
NaN! ZCf\C*!#q!y!gfC*!b!M;!F8u,-8!Z.2924%!./!A(:/.Xd!<()o2-(47;!LI2!C,+R*!"`!j,-)X!"`JJ;!!
NaT! \gk*! F*! 3;! MKJ`*! 8+;! "M";! C,-1/%! j,-.^42V! 82! H-$?/! (4=/-:%! ,3/$.! .X2! )/::2-)(,1! ,7-22:24.!
32.u224! A/$%%,(4.! I/$92-.$-2*! h-2,.! b-(.,(4! ,48! .X2! E4(.28! Z.,.2%*! :,o(47! (.! )12,-! .X,.! f(7,$8Ä%!
.2--(./-(2%!u2-2!2@)1$828!=-/:!(.;!b/-824./u4*!42,-!<X(1,821+X(,*!`!#$1d!"`JJ>!UI2..2-%!/=!A/$%%,(4.!
I/$92-.$-2;;;Y*! "J"QS! `QO`";! UF8u,-8! Z.2924%! ./! A(:/.Xd! <()o2-(47*! Z2)-2.,-d! /=! Z.,.2Y;! C,+2!
l-,4m/(%*!M!j,d!"`JJ;!AX2!)/442).(/4!32.u224!.X2!2@+$1%(/4!/=!g58/$9(112!,48!.X2!%$++-2%%(/4!/=!





g2-2*! H! 82=248! .X,.! I/$92-.$-2'%! u,-! ,7,(4%.! f(7,$8! u,%! .X2! 1,%.! %.2+! X2!
422828!./!32)/:2!%$+-2:2!)/::,482-!/=!Z,(4.O]/:(47$2*!%(4)2!f(7,$8!u,%!.X2!/41d!
/==()2-!.X,.!)/$18!8(%+$.2!X(%!,$.X/-(.d;!H4!,88(.(/4*!9()./-d!u,%!2%%24.(,1!=/-!I/$92-.$-2!
./! +$.! ,4! 248! ./! .X2! )/4=-/4.,.(/4! 32.u224! .X2! 31,)o%! ,48! .X2! =-22O)/1/$-28! .X,.!
u24.! 3,)o! ./! .X2! 2,-1d! 8,d%! /=! .X2! -29/1$.(/4;! \=.2-! 82=2,.(47! f(7,$8*! I/$92-.$-2!
3-/$7X.!3/.X!=,).(/4%!./72.X2-!(4!/-82-!./!/-7,4(%2!,!%.-/47!,-:d*!+/u2-=$1!24/$7X!./!
82=2,.!.X2!l-24)X!,48!:,o2!Z,(4.O]/:(47$2!,$./4/:/$%!=-/:!l-,4)2;!!
AX2! -(9,1-d! 32.u224! A/$%%,(4.! I/$92-.$-2! ,48! \48-5! f(7,$8! -2&$(-2%! =$-.X2-!
2@+1,4,.(/4;!AX2!=-22O)/1/$-28!X218!%.-/47!-,)(,1!+-2?$8()2%!./u,-8%!.X2!=/-:2-!%1,92%S!
.X/$7X! ,11! 82%)24828! =-/:! \=-(),4O3/-4! %1,92%*! (4%.2,8! /=! X(7X1(7X.(47! .X2! 31,)o!
)/:+/424.!/=!.X2(-!31//8*!.X2!'==&',2:"#!.-(28!./!X(82!(.!,48!,++-/,)X!.X2!uX(.2!21(.2*!
uX/%2! 2)/4/:()! +-/%+2-(.d! .X2d! /=.24! 24?/d28;! AX2! +1,4.2-%! ,48! .X2! )/1/4(,1!
,$.X/-(.(2%! ,1u,d%! -2:(4828! .X2:! /=! .X2(-! \=-(),4! ,4)2%.-d! ./! 824d! .X2:! ,4d! )(9(1!
-(7X.%>! .X,.! u,%! uXd! .X2! =-22O)/1/$-28! X,.28! .X2! %1,92%*! uX/! (4),-4,.28! .X2! -,)(,1!
3$-824! .X,.! +-2924.28! .X2:! =-/:! -2,)X(47! .X2! uX(.2%'! %.,.$%;! l/-! .X2(-! +,-.*! ,%! ,!
)/4%2&$24)2!/=!.X2!=-22O)/1/$-28%'!X/%.(12!,..(.$82!./u,-8%!.X2:*!.X2!31,)o!2@!%1,92%!




32-:2?/YNa`;! AX2! k/-.X! \:2-(),4! )/4%$1! (4! Z,(4.O]/:(47$2*! F8u,-8! Z.2924%*! ,1%/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
.X2!2:3,-7/!3d!.X2!k/-.X!\:2-(),4!C/47-2%%!:,o2%!:2!,-7$2!.X,.!A/$%%,(4.!I/$92-.$-2!X,8!.u/!
:,(4! -2,%/4%! =/-! 2@+$1%(47! g58/$9(112! =-/:! Z,(4.O]/:(47$2S! =(-%.*! ./! 72.! -(8! /=! .X2! l-24)X!
-2+-2%24.,.(92*!uX/!X,8!)/4.(4$/$%1d!)/4%+(-28!,7,(4%.!X(:>!%2)/48*!./!%(74(=d!X(%!X/%.(1(.d!./u,-8%!







    a"Q!
!!!!
)/4%(82-28! .X2! u,-! 32.u224! .X2:! ,%! ,! -,)(,1! )/4=1().! .X,.! X2! ,..-(3$.28! ./! .X2(-!
-2%+2).(92!,48!,4.,7/4(%.()!)X,-,).2-%S!=/-!2@,:+12*!X2!)/4.-,%.28!.X2!31,)o!%/18(2-%'!
+,%%(/4!u(.X! .X2! =-22O)/1/$-28%'!4,.$-,1! (48/124)2!,48!+-(82*!,%!u211!,%!I/$92-.$-2'%!
UX$:,42!,48!:(18!C/48$).Y!u(.X!U.X2!)-$21!Ad-,44d!/=!f(7,$8Y!NaK;!!
\:3(.(/4! %22:28! ./! 32! .X2! %2)/48! -2,%/4! =/-! .X2! ,=/-2:24.(/428! -(9,1-d!
32.u224!I/$92-.$-2!,48!f(7,$8*!uX()X! (4.24%(=(28!,1/47!"`JJ;!\))/-8(47!./!,!b-(.(%X!




X(:! .X2(-! ,%%(%.,4)2! =/-! ),--d(47! X(%! +/(4.Y*! X2! 4292-! )/:+1(28! u(.X! I/$92-.$-2Ä%!
82:,48NaJ;!p2.*!/42!:$%.!4/.!32!)/49(4)28!%(:+1d!3d!.X2!)(.28!82)1,-,.(/4S!.X/$7X!(.!
u,%! .-$2! .X,.!f(7,$8! 1/4728! =/-! .X2!,3%/1$.2!)/::,48!/=!g(%+,4(/1,*!X2!u,%!4/.! (4!
%2)-2.! 82,1%!u(.X!h-2,.! b-(.,(4;!B4! .X2! )/4.-,-d*! X2! 32),:2! ,! l-24)X! (4%.-$:24.! ./!
$482-:(42! I/$92-.$-2'%! ,$.X/-(.d*! ,))/-8(47! ./! ,! +1,4! 82%(7428! 3d! .X2! l-24)X!
h/92-4:24.!.X,.!X,8!./!32!$482-.,o24!3d!g58/$9(112;!AX2!l-24)X!](-2)./-d!u(%X28!./!
:,o2! .X2!:/%.! /=! .X2! )/4=-/4.,.(/4! 32.u224! f(7,$8! ,48! I/$92-.$-2*! %/! .X2d! o(1128!
2,)X!/.X2-!,48!,11/u28!l-,4)2!./!-2)/92-!(.%!)/4.-/1!/92-!Z,(4.O]/:(47$2;!AX,.!:(7X.!






NaK! UI2..2-%! /=! A/$%%,(4.! I/$92-.$-2;;;Y*! "J"QS! `TO``;! UZ.2924%! ./! Z2)-2.,-d! <()o2-(47Y;! IÄ\-),X,d2*! aM!
#$42!"`JJ;!B42!:$%.!%.,.2!.X,.!.X2! (4.2-+-2.,.(/4!/=!.X2!u,-!32.u224!I/$92-.$-2!,48!f(7,$8!,%!,!
-,)2! u,-! u,%! u-/47S! U31,)oY! ,48! U=-22O)/1/$-28Y! /-! U:$1,./Y! u2-2! 4/.! .2-:%! u(.X! -,)(,1!
)/44/.,.(/4%! /41d*! 3$.! ,1%/! u(.X! ,! %.-/47! %/)(,1! )/:+/424.;! \).$,11d*! .X2! =-22O)/1/$-28! 8(8! 4/.!
82%+(%2!.X2!31,)o%!=/-!.X2!)/1/$-!/=!.X2(-!%o(4*!1(o2!.X2!uX(.2%!8(8*!3$.!=/-!.X2!%/)(,1!%.,.$%!1(4o28!./!
.X,.!)/1/$-;!F8u,-8!Z.2924%!)/::(..28!.X2!%,:2!:(%.,o2!,%!.X2!\-)X3(%X/+!/=!Z,4./!]/:(47/*!uX/!




NaJ! Ak\*!vB!"z``"*!++;!aNMOaTQ;! U\4!,))/$4.!/=! .X2!](%.$-3,4)2! .X,.! .//o!+1,)2! (4! .X(%! H%1,48! (4! .X2!
d2,-!"`JJY;!"a!#,4$,-d!"KQQ;!!
    a""!
!!!!
.X2(-!/u4!:/.(9,.(/4%!=/-!%$++/-.(47!l-,4)2'%!+-/7-,:*!uX()X!u2-2!%/!%.-/47!.X,.!.X2d!
)/48(.(/428! .X2! (::28(,.2! =$.$-2! /=! Z,(4.O]/:(47$2;! \).$,11d*! .X2! )/4=1().! u(.X!
f(7,$8! 7,92! I/$92-.$-2! .X2! +2-=2).! )X,4)2! ./! ,%%2-.! X(%! ,$.X/-(.d! /92-! .X2! =-22O











=/-! f(7,$8*! uX/! )/4&$2-28! <2.(.! h,92*! h-,482! h/,92! ,48! I5/7,442*! ,48! 2924!




X21+! X(:! ,48! -2:2:32-28! .X2:! .X,.! .X2d!u2-2! l-24)X! )(.(V24%! %(4)2! "`JN*! %/! .X2d!
X,8!./!%$++/-.!X(:!32),$%2!X2!)1,(:28!./!%2-92!l-,4)2'%!(4.2-2%.NMM;!AX2!]/:(4(),4%!
u2-2! (4! ,4! ,uou,-8! +/%(.(/4S! f(7,$8! X,8! ,1%/! %24.! )/::(%%(/42-%! ./! 82:,48! .X2(-!
X21+*!,-7$(47!.X,.!X2!X(:%21=!u,%!.X2!/41d!)/1/$-28!7242-,1!%2-9(47!l-,4)2;!\=-,(8!./!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
NMQ! fB]fthEFs! ]FjBfHsH*! "JNKS! TQ"OTQP;! ]2)1,-,.(/4! 3d! j,-^,! C,.,1(4,! I/:3_*! UC/)/.,Y*! 2&K%6*!
(4X,3(.,4.!/=!.X2!h$,-()/;!kz];!!
NM"! AX2! 31,)o! %/18(2-%! .X,.! )X,4728! %(82%! ,.! .X,.! +/(4.! )/49(4)28!:,d32! 3d! .X2! -2u,-8! +-/:(%28! 3d!
f(7,$8;! H4! uX()X! ),%2*! .X2! 82%2-.2-%! :,d! X,92! -2,1(%28! .X,.! I/$92-.$-2! /41d! u(%X28! ./! =$1=(11! X(%!
+2-%/4,1!,:3(.(/4!(4%.2,8!/=!l-,4)2'%!/3?2).(92%!(4!g(%+,4(/1,*!uX()X!f(7,$8!/41d!-2+-2%24.28;!!
NMa! \gk*!F*!3;!MKJ`*!8+;!"Ma;!C,-1/%!j,-.^42V!82!H-$?/Ä%!-2+/-.!/4!.X2!29/1$.(/4!/=!Z,(4.O]/:(47$2Ä%!)(9(1!
u,-;! <X(1,821+X(,*! aa! \$7$%.! "`JJ>! \gk*! F*! 3;! MKJ`*! 8+;! "MN;! j,-.^42V! 82! H-$?/Ä%! -2+/-.! /4!
I/$92-.$-2Ä%!9()./-(2%!(4!X(%!)/4=-/4.,.(/4!u(.X!f(7,$8;!<X(1,821+X(,*!"M!k/92:32-!"`JJ;!!
NMM! \hH*! F*!3;!a*! 2;! ""*!8;!",;! A-,4%1,.(/4!/=! A/$%%,(4.! I/$92-.$-2Ä%! 12..2-! ./!82:,48! .X2!Z+,4(%X!X21+;!
I5/7,442*!"a!#$1d!"`JJ;!I/$92-.$-2'%!)/4.-,8().(/4!u,%!29(824.S!X2!u,%!)12,-1d!,).(47!,7,(4%.!l-,4)2*!
uX2-2,%!f(7,$8!u,%!l-,4)2'%!-2,1!%2)-2.!,724.!(4!Z,(4.O]/:(47$2;!!







CX-(%./+X2! ,48! #2,4O#,)&$2%! ]2%%,1(42%!:,-)X28! ,7,(4%.! .X2! h-,482! ,48! .X2! <2.(.2!
h/,92;! f(7,$8! )1,(:28! .X24! =/-! +2,)2*! ,u,-2! .X,.! I/$92-.$-2! u/$18! +$4(%X! X(:!
%292-21d! (=!X2! (4%(%.28!/4!)/4.(4$(47! .X2!u,-*!3$.!X(%!82:,48%!u2-2!$4X2,-8S!2(.X2-!
I/$92-.$-2!8/$3.28!X(%!%(4)2-(.d*!/-!X2!u,4.28!./!82=2,.!f(7,$8!)/:+12.21d!(4!/-82-!./!
:,o2!X(:!%$--2482-!$4)/48(.(/4,11d;!AX2!31,)o!.-($:+X!.//o!+1,)2!(4!1,.2!"KQQ*!uX24!
f(7,$8! 1/%.!/=! #5-5:(2!,48!,8:(..28!X(%!82=2,.*! 12,9(47! .X2! )/1/4d! ./72.X2-!u(.X!X(%!
=,:(1d! ,48! X(%! )/11,3/-,./-%NMP;! AX2! k/-.X! \:2-(),4! )/4%$1! u,%! +12,%28! u(.X! .X2%2!
82921/+:24.%*! ,%! v,%X(47./4! )/$18! .X24! 2@+,48! (.%! )/::2-)(,1! ,7-22:24.! u(.X!
I/$92-.$-2!./!.X2!+/-.%!=/-:2-1d!$482-!f(7,$8'%!)/::,48NMN;!!
AX2!E4(.28!Z.,.2%'! ?/d! )/4.-,%.28!u(.X! .X2! =2,-!/=! .X2!]/:(4(),4%;! AX2! 1,..2-!
u2-2! )/49(4)28! .X,.*! %(4)2! A/$%%,(4.! I/$92-.$-2! X,8! ,1-2,8d! 32)/:2! .X2! %$+-2:2!



















    a"M!
!!!!
!
H4! .X2! +-2%24.! 2+(7-,+X*! H! ,-7$2! .X,.! .X2! )/4&$2%.! /=! Z,4./! ]/:(47/! u,%!
7242-,1! I/$92-.$-2'%! 1,%.! %.2+! ./!32)/:2! .X2!7/92-4/-!/=! .X2!uX/12! (%1,48*! -2,)X(47!
.X2!X(7X2%.!%.,.$%!292-!,)X(2928!3d!,!31,)o!+2-%/4NMK;!l/-!.X,.!+$-+/%2*!X2!.$-428!.X2!
)/::(%%(/42-! f/$:2! (4./! ,! :2-2! %+2).,./-! /=! X(%! 82)(%(/4%*! $4,312! ./! %./+! X(%!
(49,%(/4!/=!Z,4./!]/:(47/;!\.!.X2!%,:2!.(:2*!(.!),4!32!,%%$-28!.X,.!I/$92-.$-2!+1,d28!
u/482-=$11d! u(.X! .X2! 8(==2-24.! =/-2(74! (4.2-2%.%S! /4! .X2! /42! X,48*! ./! 72.! .X2!
+2-:(%%(/4!/=!.X2!l-24)X!h/92-4:24.*!X2!,112728!.X,.!X2!u,%!=$1=(11(47!.X2!,442@,.(/4!
/=! Z,4./! ]/:(47/! 3d! l-,4)2*! ,))/-8(47! ./! .X2! .2-:%! /=! .X2! A-2,.d! /=! b,%21>! /4! .X2!
/.X2-!X,48*!)/4)2-4(47!.X2!E4(.28!q(478/:!,48!.X2!E4(.28!Z.,.2%*!X2!,-7$28!.X,.!X(%!
(4(.(,.(92!u,%!42)2%%,-d!./!,)X(292!.X2!(482+24824)2!/=!.X2!(%1,48!,48!+$.!,4!248!./!
.X2!l-24)X! (4=1$24)2! (4! .X2!C,-(332,4;!k292-.X212%%*! .X2-2!u,%!%.(11!,!92-d! (:+/-.,4.!
/3%.,)12! /4! X(%! u,d! ./! Z+,4(%X! Z,4./! ]/:(47/S! .X2! ]/:(4(),4%! .X2:%2192%*! uX/!
uX2-2! $4u21)/:(47! ./! ,! 31,)o! ,8:(4(%.-,.(/4;! h(924! .X2! 82%)-(328! )(-)$:%.,4)2%*!
I/$92-.$-2!X,8!./!.,o2!,!uX/12!d2,-!./!/92-)/:2!,11!.X/%2!8(==()$1.(2%;!!
H4! .X2!:2,4.(:2*! .X2! (4.2-4,1! %(.$,.(/4! /=! Z,4./!]/:(47/! 32),:2! 2@.-2:21d!
8(==()$1.! 8$2! ./! .X2! (4%.(.$.(/4,1! (4%.,3(1(.d;! H4! .X2! =(-%.! +1,)2*! .X2! ]/:(4(),4%! X,8!
%$==2-28!f/$:2'%!,3$%2%!,%!.X2!l-24)X!-2+-2%24.,.(92!(4!.X2!)/1/4d*!,48!u(%X28!./!72.!
-(8! /=! X(:;! \=.2-! f/$:2'%! ,++/(4.:24.! ,%! Z,(4.O]/:(47$2'%! 42u! )/::(%%(/42-*! X(%!
+/%.! (4!Z,4./!]/:(47/!X,8!3224!.,o24!3d!7242-,1!l-,4m/(%Oj,-(2!82!q2-92-%,$*!uX/!
X,8! ./! 12,92! %//4*! .//*! ,48! u,%! -2+1,)28! 3d! 7242-,1! \4./(42! CX,41,..2*! ,! =-22O
)/1/$-28!3/-4! (4! Z,(4.O]/:(47$2!3$.! 28$),.28! (4! l-,4)2;! AX2!+2-:,424.! )X,472!/=!
7/92-4/-! :(7X.! X,92! 7(924! .X2! ]/:(4(),4%! .X2! (82,! .X,.! .X2! 42u! l-24)X!
,8:(4(%.-,.(/4!u,%!)X,/.();!j/-2/92-*!.X2(-!/+(4(/4!,3/$.!.X2!l-24)X!7/92-4/-%!u,%!
2924! u/-%2! ,=.2-! .X2! ,++/(4.:24.! /=! ,! =-22O)/1/$-28! )/::(%%(/42-! ./! -2+-2%24.!
l-,4)2!32=/-2!.X2!]/:(4(),4!,$.X/-(.(2%;!!
l/-2%22(47! .X,.! CX,41,..2'%! .,%o! u/$18! 32! 8(==()$1.! =-/:! .X2! %.,-.*! f/$:2!
,89(%28! X(:! ./! -2%+2).! .X2! Z+,4(%X! (4%.(.$.(/4%;! g2! ,1%/! ,89(%28! X(:! ./! 7,(4! .X2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
NMK!!CBf]FfB!jHCgFI*! aQQ`S! aNa;! AX2! ]/:(4(),4! X(%./-(,4! ,-7$28! .X,.*! .X/$7X! A/$%%,(4.! I/$92-.$-2!
)/$18! X,92! (49,828! Z,4./! ]/:(47/! =/-! %292-,1! -2,%/4%*! X(%!:,(4! 7/,1!u,%! ./! %.-247.X24! X(%! /u4!
+/%(.(/4!(4!=-/4.!/=!k,+/12/4!b/4,+,-.2;!
    a"P!
!!!!
,==2).(/4! /=! %/:2! +-/:(424.! ]/:(4(),4%*! 2%+2)(,11d! .X2! =/-:2-! Z+,4(%X! C,+.,(4!
h242-,1*! #/,&$^4! h,-)^,*! ,48! .X2! ,8:(4(%.-,./-! /=! .X2! b/),! k(7$,! +1,4.,.(/4*! #$,4!
b,$.(%.,!Bd,-Ve3,1NMJ;! #/,&$^4!h,-)^,! -2,).28!3,81d! ./!CX,41,..2'%!,++/(4.:24.! =-/:!
.X2!%.,-.S!/==()(,11d!X2!82)1,-28!.X,.!.X2!+-2%24)2!/=!l-24)X!,724.%! (4!Z,4./!]/:(47/!
u,%!$442)2%%,-d;! H4!X(%!/+(4(/4*! .X2!l-24)X!)/::(%%(/42-!u,%!.X2!29(824)2!.X,.!.X2!
f2+$31()! .X/$7X.! .X2! Z+,4(,-8%! $4,312! ./! +-2%2-92! Z,4./! ]/:(47/! =/-! l-,4)2! 3d!
.X2:%2192%;!H4!,88(.(/4*!X2!?$8728!.X,.!.X2!)/1/4d'%!,==,(-%!%X/$18!32!8(%)$%%28!8(-2).1d!
32.u224! .X2! 7/92-4:24.%! /=! Z,(4.O]/:(47$2! ,48! Z,4./! ]/:(47/*! u(.X/$.!




7/92-4:24.;! v(.X! 4/! 8/$3.*! $482-42,.X! .X2! )(.28! -2,%/4! =/-! h,-)^,'%! :(%.-$%.! /=!
CX,41,..2! u,%! X(%! -,)(,1! +-2?$8()2*! 3$.! X2! )/$18! 4/.! ,11272! .X,.! ,-7$:24.! 32),$%2*!




(%1,48;! ]2%+(.2! X(%! -,)(%.! :24.,1(.d*! X2! =(4,11d! ,))2+.28! CX,41,..2'%! )/::(%%(/4*!
32),$%2!X2!u,%!(4!4/!+/%(.(/4!./!)/4.-,8().!.X2!8().,.2%!/=!.X2!l-24)X!h/92-4:24.;!H4!
2@)X,472*!f/$:2!+-/:(%28!X(:!.X,.!4/!31,)o!.-//+%!u/$18!32!%24.!./!Z,4./!]/:(47/*!
,48! ,1%/! .X,.! X2! u/$18! %$+2-9(%2! .X2! =$.$-2! :(1(.,-d! :,4/2$9-2%! ./! +-2924.! ,4d!
,3$%2%!/4!.X2!+,-.!/=!.X2!/))$+,.(/4!=/-)2%;!!




jBp\! <BkZ*! aQQMS! "PM;! f/$:2! ./18! I/$92-.$-2! 4/.! ./! ,442@! Z,4./! ]/:(47/! $4.(1! ,! l-24)X!
2@+28(.(/4!,--(928*!/39(/$%1d!4/.!/41d!32),$%2!X2!u,4.28!./!7$,-,4.22!.X2!%,=2.d!/=!Z,4./!]/:(47/*!
3$.! ,1%/! 32),$%2! X2! o42u! .X,.! .X2! %,(8! uX(.2! ,-:d! )/$18! 32! $%28! ./! 82+-(92! I/$92-.$-2! /=! X(%!
,$.X/-(.d;!!
NPQ! fB]fthEFs!]FjBfHsH*!"JNKS!N"TON"`;!#/,&$^4!h,-)^,!./!j,-(,4/!82!E-&$(?/;!q2-92-%,$Ä%!%$3%.(.(/4!
3d! CX,41,..2;! Z,4./! ]/:(47/*! aT! B)./32-! "`JJ>! fB]fthEFs! ]FjBfHsH*! "JNKS! a``OMQa;! f/$:2Ä%!
-2+/-.! ./! .X2! ]2127,.28! C/::(%%(/4! /=! .X2! l-24)X! h/92-4:2.! (4! .X2! I22u,-8! H%1,48%;! Z,4./!
]/:(47/*!"!B)./32-!"`J`;!!
    a"N!
!!!!
]/:(47/;!p2.*!(=!/42!.,o2%!(4./!,))/$4.!f/$:2'%!%(.$,.(/4!u(.X(4!Z,(4.O]/:(47$2*!/42!
:$%.! )/4%(82-! .X,.! X2! )/$18! 8/! 4/.X(47! ./! )/$4.2-3,1,4)2! I/$92-.$-2'%! ,$.X/-(.d;!






$482-.,o2! .X,.! %.-,.27()! +1,4! ,48*! /4! aN! ]2)2:32-*! X2! u-/.2! ./! I/$92-.$-2! ./!
82%)-(32!X(:!.X2!42u!)/1/4(,1! -27(:2!82=(428! (4! .X2!C/4%.(.$.(/4!/=! .X2!F(7X.X!p2,-;!
AX2!%,(8!C/4%.(.$.(/4!%.,.28!.X,.!.X2!\4.(112%!X,8!./!32!7/92-428!3d!%+2)(,1!1,u%*!uX()X!
u/$18! 4/.! ,==2).! .X2! 42u! %.,.$%! /=! .X2! +2/+12! /=! )/1/$-! ,.! ,11NP";! b$.! A/$%%,(4.!




u(.X(4! .X2! (%1,48! ,7,(4%.! k,+/12/4*! .X/$7X! X2! ,1u,d%! )1,(:28! ./! ,).! /4! 32X,1=! /=!
l-,4)2NPa;!!
g(%!:/92!u,%!-(%odS!X2!u,%!9(/1,.(47!.X2!.2-:%!/=!.X2!<2,)2!/=!b,%12!,48!u,%!
,1%/! ,).(47! ,7,(4%.! l-,4)2'%! u(11;! j/-2/92-*! .X2-2! u2-2! :,4d! )X,4)2%! .X,.! .X2!
Z+,4(,-8%!/++/%28!X(:;!A/!21(:(4,.2!.X,.!+/%%(3(1(.d*!X2!u,-428!.X2:!.X,.!.X2d!X,8!./!
u21)/:2!X(:!32),$%2!X2!u,%!,++,-24.1d!%2-9(47!l-,4)2;!H4!),%2!.X2!/==()(,1!,-7$:24.!
8(8! 4/.! u/-o! =/-! .X2! ]/:(4(),4! +2/+12*! X2! ,1%/! ./18! .X2:! .X,.! (=! .X2d! -2%(%.28*! X2!
















X2! 422828! f/$:2'%! )/4%24.! ./! ,..,)o! Z,4./! ]/:(47/;! AX2-2=/-2*! X2! -2=$%28! ./!
,$.X/-(%2! .X2! 2@+28(.(/4*! X/+(47! .X,.! .X2! l-24)X! uX(.2! ,-:d! ,--(928! ,%! %//4! ,%!
+/%%(312! ./! )/4=-/4.! I/$92-.$-2! ,48! %./+! X(%! :(1(.,-d! 2@+28(.(/4;! b$.! A/$%%,(4.!
I/$92-.$-2!u/$18!4/.!,11/u!,4d/42!./!%.2+!/4!X(%!u,d!./!Z,4./!]/:(47/*!%/!X2!%24.!
.-//+%!=-/:!.X2!k/-.X!<-/9(4)2!./!31/)o,82!I2!C,+!,48!=/-)2!f/$:2!./!)/4%24.!./!X(%!








.X2! +/+$1,.(/4! /=! Z,4./! ]/:(47/*! .$-4(47! g(%+,4(/1,! (4./! ,! 31,)o! (%1,48NPN;! H4(.(,11d*!
f/$:2!.-(28!./!-2%(%.!I/$92-.$-2NPT*!3$.!),$7X.!32.u224!.X2!829(1!,48!.X2!822+!31$2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!










#,4$,-d! "KQQ>! fB]fthEFs! ]FjBfHsH*! "JNKS! NJN;! l51(@! h$(1154Ä%! 82)1,-,.(/4! 82%)-(3(47! A/$%%,(4.Ä%!
,3$%2%!,7,(4%.!f/$:2;!Z,4./!]/:(47/*!MQ!j,d!"KQQ;! !AX/$7X! (4! .X2!)(.28! .2%.(:/4d!l51(@!h$(1154!
(824.(=(2%! j/å%2! ,%! .X2! :,4! uX/! +-2%%$-28! f/$:2*! q2-92-%,$! %.,.28! .X,.! (.! u,%! .X2! 31,)o!
C/::,482-O(4OCX(2=!X(:%21=!uX/!u24.!./!%22!f/$:2!,48!:,82!X(:!%(74!.X2!82)-22!,++-/9(47!X(%!
:(1(.,-d!2@+28(.(/4;!!
NPT! !\gk*! F*! b;! NJ*! 2;! "P*! 8;! `;! CX,41,..2'%! 82%)-(+.(/4! /=! .X2! )/4%2&$24)2%! /=! Z,(4.O]/:(47$2'%!
-29/1$.(/4;!Z,4./!]/:(47/*!J!#$42!"KQQ;!CX,41,..2!%$%.,(4%*!.//*!.X,.!(.!u,%!I/$92-.$-2!X(:%21=*!uX/!
    a"`!
!!!!
%2,!/4!a`!\+-(1!"KQQ!X2!82)-228!Z,4./!]/:(47/'%!,442@,.(/4!3d!I/$92-.$-2;!\.!=(-%.*!
.X2! Z+,4(%X! ,48! l-24)X! 7/92-4:24.%! .X/$7X.! I/$92-.$-2'%! 2@+28(.(/4!u,%! +,-.! /=! ,!
b-(.(%X!,48!k/-.X!\:2-(),4!+1,4!./!)/4.-/1!g(%+,4(/1,;!H.!u,%!.-$2!.X,.!v,%X(47./4!,48!
I/48/4!X,8!%$++/-.28!X(:*!3$.!.X2d!%//4!1,:24.28!X,9(47!X21+28!I/$92-.$-2!,48!=21.!




AX2! ]/:(4(),4! ,$.X/-(.(2%! o42u! ,3/$.! I/$92-.$-2'%! +1,4! .X-/$7X! .X2(-!
(4=/-:2-%! ,48! %.,-.28! ./! 29,)$,.2! .X2! .2--(./-d! 2924! 32=/-2! f/$:2! +$31(%X28! .X2!
]2)-22!/=!a`!\+-(1!"KQQ*!(4=/-:(47!.X2:!,3/$.!.X2!31,)o!(49,%(/4!.X,.!X2!=21.!/31(728!
./!,++-/92;!bd!:(8O#,4$,-d*!.X2!m'$'66U,()*(+',$%(-%.",/%!X,8!,1-2,8d!12=.!=/-!<$2-./!






(=! .X2!]/:(4(),4! Z+,4(,-8%! %$--2482-28! +2,)2=$11dNPJ;! H4! ,! 1,%.! ,..2:+.! ./! 821,d! .X2!
,442@,.(/4*!.X2!]/:(4(),4!,$.X/-(.(2%!82)1,-28!.X2d!u2-2!u(11(47!./!o4/u!uX()X!1,u%!
u2-2! ./! -$12! .X,.! .2--(./-d! ,=.2-! .X2! (49,%(/4*! %/! I/$92-.$-2! (4=/-:28! .X2:! 32=/-2!
(49,8(47! Z,4./! ]/:(47/*! ,48! .X2d! )/$18! X,92! %/:2! .(:2! ./! 1//o! =/-! =/-2(74! X21+!
,7,(4%.! .X2!31,)o! (49,%(/4NNQ;!h242-,1! I/$92-.$-2!8(8!4/.! )/:+1d!u(.X! .X2(-!82:,48*!
3$.!(4%.2,8!/=!)/:+1,(4(47*!h,-)^,!24828!$+!,))2+.(47!.X2!=,.2!/=!.X2!)/1/4dS!X2!u,%!





NPK! \hZ*! ZhE*! 3;! `"Pa*! 2;! a;! AX2! q(47Ä%! /-82-! ./! .,o2! .X2! b,.,11_4! 82! Z,4./!]/:(47/! ./! <$2-./! f()/;!













31,)o! )/::(%%(/42-! \75*! %24.! 3d! I/$92-.$-2! ./! +-2+,-2! .X2! ,442@,.(/4! /=! Z,4./!




Z,4./! ]/:(47/*! I/$92-.$-2! )/::(%%(/428!j,?/-Oh242-,1! \75! ./! .,o2! +/%%2%%(/4! /=!
.X,.!.2--(./-d!(4!.X2!4,:2!/=!.X2!l-24)X!f2+$31()!+2,)2=$11d;!\75!,--(928!./!.X2!=/-:2-!
Z+,4(%X!)/1/4d!/4!aJ!\+-(1*!u(.X!,4!,%%(%.,4.!,48!,!%2)-2.,-d*!24)/$4.2-(47!.X2!%,:2!





31,)o! (49,%(/4! /=! Z,4./! ]/:(47/*! ,48! ,4/.X2-! 3d! A/$%%,(4.! I/$92-.$-2*! .211(47! .X2!
Z+,4(,-8%! .X2d! %X/$18! 32! X,++d! ./! 32)/:2! l-24)X! )(.(V24%*! 2%+2)(,11d! ,.! ,!:/:24.!
uX24! k,+/12/4! X,8! :,4(=2%.28! X(%! u(11! ./! -2%+2).! .X2! C,.X/1()! )$1.;! I/$92-.$-2!
+-/:(%28! ./! +-2%2-92! U1,! -51(7(/4*! 12%! 571(%2%*! %2%!:(4(%.-2%! 2.! ./$%! 12%! )X-5.(24%! &$(!
+-/=2%%24.!12!8(9(4!)$1.2Y*!./!+-/.2).!.X2!]/:(4(),4%!,48!./!:,o2!292-d/42!-2%+2).!.X2!
1,48/u42-%*!,%!u211! ,%! .X2(-!+-/+2-.(2%NN";! l(4,11d*!X2!,%o28!h,-)^,! ./! -2%(74!/==()2! (4!
\75!,48!./!821(92-!X(:!,11!.X2!u2,+/4%!o2+.!(4!.X2!),+(.,1NNa;!!






    a"J!
!!!!
12..2-*!,+/1/7(%(47!=/-!.X2!31,)o!(49,%(/4!,48!)/4=2%%(47!X2!)/$18!8/!4/.X(47!./!%./+!(.*!





AX,.! u,%! .X2! %,:2! -2,%/4! ,112728! 3d! .X2! l-24)X! ,724.! (4! Z,4./! ]/:(47/*! \4./(42!
CX,41,..2*!./!/++/%2!I/$92-.$-2'%!(49,%(/4;!k/.!/41d!8(8!CX,41,..2!%$%+2).!I/$92-.$-2*!
3$.! X2! ,1%/! 8(%.-$%.28! \75*! uX/! X,8! ,1-2,8d! )/::(..28!:,4d! ,3$%2%! 8$-(47! Z,4./!
]/:(47/'%!7-,8$,1!,442@,.(/4;!!
b/.X!CX,41,..2!,48!h,-)^,!$482-.//o!,! .u/O%(828!%.-,.27d!42,-!\75*! ./!:,o2!
X(:! 12,92! .X2! )/1/4d! u(.X/$.! ,-(%(47! A/$%%,(4.! I/$92-.$-2'%! %$%+()(/4! ,3/$.! .X2!
]/:(4(),4%'! 1/d,1.d!./!X(:;!B4!.X2!/42!X,48*!.X2d!/==()(,11d!-2)2(928!\75!u(.X!)(9(1(.d!
,48!2924!+-2.24828! ./! )/4%24.! ./!821(92-! .X2! Z+,4(%X!+,-.!/=! .X2! (%1,48*! ,%! %//4!,%!




+-/9/o28! ,! +/+$1,-! $+-(%(47! .X,.! :,82! I/$92-.$-2'%! )/::(%%(/42-! 12,92! Z,4./!
]/:(47/!,.!/4)2;!AX2!A/u4!C/$4)(1!/=!Z,4./!]/:(47/*!,%!u211!,%!.X2!)12-7d:24!,48!
:,4d!+-/:(424.!)(.(V24%*!,%%(%.28! .X2:;!AX2!l-24)X!:(7-,4.%! (4!Z,4./!]/:(47/!,1%/!







"KQQ;! F8u,-8! Z.2924%Ä! -2+/-.! ./! A(:/.Xd! <()o2-(47! /4! Z,4./!]/:(47/Ä%! ,442@,.(/4;! LI2! C,+*! I,.2!
\+-(1!y!2,-1d!j,d!"KQQR;!
NNP! !\gk*! F*! 3;! NJ*! 2;! "P*! 8;! a3;! Uj,4(=(2%./! X(%._-()/~Y;! h,-)^,'%! (4(.(,.(92! 29(824)28! X(%! ,uou,-8!
+/%(.(/4!(4!Z,4./!]/:(47/!=-/:!"`JNS!,++,-24.1d!X2!1,)o28!,4d!2==2).(92!,$.X/-(.d*!3$.!X2!u,%!.X2!
/41d!7/92-4/-!-2)/74(%28!3d!.X2!]/:(4(),4%;!AX2-2=/-2*!.X/$7X!X(%!:2,%$-2%!X,8!4/!/=()(,1!9,1$2!,.!
    aaQ!
!!!!
(%%$2*! ,%! X2! u(%X28! ./! =$1=(1! I/$92-.$-2'%! +1,4! 3$.*! ,.! .X2! %,:2! .(:2*! o42u! .X,.! X2!
-(%o28! 32(47! ,..,)o28! 3d! .X2! ]/:(4(),4%! (=! X2! (74/-28! h,-)^,'%! (4(.(,.(92;! C,$7X.! (4!
%$)X!,!8(==()$1.!+/%(.(/4*!\75!.-(28!./!821,d!X(%!-2%+/4%2*!,-7$(47!.X,.!X2!X,8!./!)/4%$1.!
X(%!h242-,1!32=/-2!:,o(47!,4d!82)(%(/4!/4!h,-)^,'%!]2)-22;!g2!-2,11d!+1,4428!./!u,-4!
A/$%%,(4.! I/$92-.$-2! ./! %248! 31,)o! .-//+%! ,48! )/4&$2-! Z,4./! ]/:(47/! ,%! %//4! ,%!





%/! 4/3/8d! 8(%.$-328! X(:! /4! X(%! u,d! 3,)o! ./! Z,(4.O]/:(47$2;! AX$%*! .X2! ]/:(4(),4!
h/92-4/-! )/92-28! X(%! 3,)o! ,7,(4%.! I/$92-.$-2'%! -2+-(%,1*! uX(12! ,.! .X2! %,:2! .(:2! X2!
%24.!PQQ!%/18(2-%!./!\V$,!,48!/.X2-!9(11,72%!(4!.X2!=-/4.(2-*!(4!),%2!I/$92-.$-2!82)(828!
./!,..,)o!Z,4./!]/:(47/!-(7X.!,=.2-!-2)2(9(47!\75;!l/-!.X,.!%,:2!-2,%/4*!h,-)^,!$-728!
.X2! 1,48/u42-%! ./! =122! Z,4./! ]/:(47/! u(.X! .X2(-! %1,92%! 32=/-2! .X2! 31,)o! (49,82-%!
),:2*! (:+/%(47! $4(92-%,1! 2:,4)(+,.(/4! ,48! -2)-$(.(47! .X2! ]/:(4(),4! %1,92%! ./!
)/4=-/4.!.X2!uX(.2%NNT;!!




X(%./-(,4! \4./4(/! 821! j/4.2*! .X2! +2/+12! u2-2! ,1%/! )/49(4)28! .X,.! \75'%! 2@+$1%(/4!








3,.X! u(.X! .X2! 31//8! /=! .X2! ]/:(4(),4%;! g2! 8(8! 4/.! -2,1(%2! .X,.! Z+,(4! )/$18! 4/.! %248! .-//+%! ./!
g(%+,4(/1,!,.!,11*!,%!(.!u,%!%.(11!l-,4)2'%!,11d;!
    aa"!
!!!!
1,! ,1(:24.,YNN`;!k292-.X212%%*! .X2(-! ?/d!u/$18! 4/.! 1,%.S! I/$92-.$-2! =21.! (48(74,4.! ,48!




9/d,72! ,$! C,+*! 82! 9/$%! 5)-(-2! +/$-! 9/$%! 82:,482-! ?$%.()2! 82! 1Ä(4%$1.2! =,(.2! ,$!
7/$92-42:24.*!24! 1,!+2-%/442!8Ä$4!82! %2%!/==()(2-%O7542-,$@*! %/4!249/d5!,$+-6%!
82! 1Ä,$8(24)2!2%+,74/12;! #2!9/$%!,9/$2!&$2! %(! ?Ä,(!8Ü!Ñ.-2! %$-+-(%!8Ä$4!+-/)585!%(!
)/4.-,(-2! ,$@! -6712%! 5.,31(2%! 24.-2! 12%! 4,.(/4%! +/1()(5%*! :/4! 829/(-! :2! +-2%)-(.!
(:+5-,.(92:24.!8Ä24!/3.24(-!A,*(&K8'&'$"%,;!#Ä2%+6-2!8/4)*!j/4%(2$-*!&$2!9/$%!42!
:2! 1,(%%2-2V! +,%! 85%(-2-! +1$%! 1/47.2:+%*! 24! :2! -5%+/48,4.! 8Ä$42! :,4(6-2!
%,.(%=,(%,4.2!!:,!-5)1,:,.(/4NNK;!
!
!B4! P! #$42! "KQQ*! I/$92-.$-2!:,4(=2%.28! ./! h,-)^,! X(%! %$-+-(%2! =/-! .X2! (4%$1.!
,7,(4%.!\75!,48!,))$%28!X(:!/=!9(/1,.(47!X(%!)/:+-/:(%2!./!821(92-!Z,4./!]/:(47/!./!
l-,4)2!,=.2-!.X2!A-2,.d!/=!b,%21NNJ;!h,-)^,!-2+1(28!.X,.!.X2!]/:(4(),4%!u2-2!u(11(47!./!










NNK! \f]BEHk*! 9/1;! HG*! "KNMS! aKNOaKT>! \gk*! F*! 3;! NJ*! 2;! "P*! 8;! J;! Z+,4(%X! .-,4%1,.(/4! /=! A/$%%,(4.!




824/$4)28!h,-)^,!32=/-2!f/$:2*!3$.!X2!X,8!,1-2,8d!82+-(928! .X2! 1,..2-!/=!X(%! ,$.X/-(.d! ,48!u,%!
$%(47!X(:!,%!,!:2-2!(4%.-$:24.!=/-!X(%!/u4!(4.2-2%.;!!
NTQ! fB]fthEFs! ]FjBfHsH*! "JNKS! NTTON`";! #/,&$^4! h,-)^,! ./! j,-(,4/! 82! E-&$(?/;! Z,4./! ]/:(47/*! J!
]2)2:32-!"KQQ;!!
NT"! fB]fthEFs!]FjBfHsH*! "JNKS! NK"ONKa;! AX2! A/u4!C/$4)(1Ä%! ,4%u2-! ./! A/$%%,(4.! I/$92-.$-2;! Z,4./!
]/:(47/*!"P!#,4$,-d!"KQ";!!
    aaa!
!!!!
AX,.! u,%! uXd! f/$:2! /-82-28! .X2(-! (::28(,.2! ,--2%.*! ,48! 2924! X,8! .X2:! %24.! ./!
Z,(4.O]/:(47$2! ./! ?$872! .X2:NTa;! g2! :,d! X,92! 321(2928! .X,.! .X2! +$4(%X:24.! /=!
f(7,$8'%!=/-:2-!%/18(2-%!u/$18!),1:!I/$92-.$-2!8/u4;!AX,.!:(7X.!.X2!-2,%/4!uXd*!/4!
"T! #$42*! X2!82)-228! .X2! %$++-2%%(/4!/=! Z,4./!]/:(47/'%! )/4&$2%.! ,48! ./18! #/,&$^4!
h,-)^,! .X,.! I/$92-.$-2! X,8! -24/$4)28! ./! .X2! (49,%(/4;! p2.*! X2! u,%! :(%.,o24S!
I/$92-.$-2! ,88-2%%28! ,! 12..2-! ./! h,-)^,! /42!:/4.X! 1,.2-*! 2@+-2%%(47! /4)2!:/-2! X(%!
(48(74,.(/4! =/-! .X2! X/%.(1(.(2%! ,7,(4%.! \75*! uX()X! ?$%.(=(28! X(%! :(1(.,-d! 2@+28(.(/4! ./!
Z,4./!]/:(47/;!b$.!32=/-2!:,o(47!.X2!,..,)o*!X2!X,8!./!.,o2!f/$:2!/$.!/=!.X2!%)242>!
=/-! .X,.! +$-+/%2*! X2! ,))$%28! f/$:2! /=! )/4%+(-(47! ,7,(4%.! .X2! 31,)o! ,$.X/-(.(2%! /=!
Z,(4.O]/:(47$2;!g2! .X24!,44/$4)28!f/$:2! .X,.!X2!X,8! %24.!X(%! 42+X2u!j/å%2! ./!
.,o2!X(:!,48!X(%!=,:(1d!./!]/48/4*!uX2-2!X2!u/$18!%.,d!$4.(1!.X2!l-24)X!h/92-4:24.!
422828!X(%!%2-9()2%!,7,(4NTM;!!




o42u! ,3/$.! X(%! (4.24.(/4*! %/:2! 12=.! .X2! )/1/4d*! 2%+2)(,11d! .X2! %1,92! /u42-%*! .,o(47!
.X2(-! %1,92%!u(.X! .X2:NTP;! AX/%2!uX/! %.,d28! .//o! -2=$72! (4! .X2! ),+(.,1*!uX(12! /.X2-%!
+-2+,-28!./!)/4=-/4.!.X2!31,)o!,-:d*!:,d32!%22(47!.X2:%2192%!,%!.X2!3$1u,-o!/=!.X2!
Z+,4(%X!(824.(.d!(4!\:2-(),*! (4!=-/4.!/=!.X2!9()2%!(4),-4,.28!3d!.X2!l-24)X!f29/1$.(/4!
,48! Z,(4.O]/:(47$2'%! =/-)2%;! AX,.! u,%! uXd! .X2d! =/$7X.! I/$92-.$-2! X,-8! (4! %/:2!
+1,)2%! 1(o2! #,d4,! ,48! Z,4.(,7/! 82! 1/%! C,3,112-/%*! 3/.X! (4! .X2! ]/:(4(),4! =-/4.(2-*! ./!
+-2924.! .X2!31,)o! .-//+%! =-/:!24.2-(47!Z,4./!]/:(47/;!b$.! .X2d!u2-2!82=2,.28!,48!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
NTa! fB]fthEFs! ]FjBfHsH*! "JNKS! NTQONTP;! f/$:2Ä%! 12..2-! ./! h,-)^,;! N! #$1d! "KQQ;! AX2!:2-2! =,).! .X,.!
I/$92-.$-2! 8(8! 4/.! (4.2-=2-2! (4! .X2%2! (4(.(,.(92%! 3d! f/$:2! (%! %$-+-(%(47*! 3$.! ,.! .X2! %,:2! .(:2!
)/:+-2X24%(312S! .X2!,--2%.!/=!f(7,$8'%! =/-:2-! %/18(2-%!8(8!4/.!,==2).!X(%!+1,4!,.!,11*! ,48!,1%/!7,92!
X(:! .X2! )X,4)2! ./! .,o2! -292472! /4! .X/%2!:24*! uX/! X,8! =128! Z,(4.O]/:(47$2! ,=.2-! .X2(-! 82=2,.*!
-2=$%(47!./!,))2+.!I/$92-.$-2'%!/==2-!./!32)/:2!%/18(2-%!/=!.X2!31,)o!,-:d;!!
NTM! ZCf\C*! #q! y! gfC*! );! ";! A/$%%,(4.Ä%! 12..2-! ./! f/$:2;! I2! C,+*! N! l-(:,(-2! k(4.X! p2,-! {aN! k/92:32-!
"KQQ|;! A/$%%,(4.! I/$92-.$-2!:$%.! o4/u! ,3/$.! f/$:2'%! +1,4! ./! $482-:(42! X(%! ,$.X/-(.d!u(.X! .X2!
X21+!/=! .X2!l-24)X!h/92-4:24.*!,48!u(%X28!./!8/!,u,d!u(.X! .X2!l-24)X!)/::(%%(/42-!,%!%//4!,%!
+/%%(312;!!
NTP! fB]fthEFs! ]FjBfHsH*! "JNKS! NMPONMN;! #/,&$^4! h,-)^,! ./! j,-(,4/! I$(%! 82! E-&$(?/! )/4)2-4(47!
f/$:2Ä%! (4%.-$).(/4%! =/-! .X2! /))$+,.(/4! /=! Z,4./!]/:(47/;! Z,4./!]/:(47/*! aK!j,d! "KQQ;!jBp\!
<BkZ*!aQQMS!"PM;!






H4! .X2%2! +,72%*! H! 82%)-(32! .X2! ,89,4)2! /=! I/$92-.$-2'%! ,-:d! ./u,-8%! Z,4./!
]/:(47/;! H!,-7$2! .X,.!X2!,).28!&$()o1d*!32=/-2! -2)2(9(47!k,+/12/4'%!/-82-%*!32),$%2!
X2! o42u! .X2! F:+2-/-! u/$18! /++/%2! .X2! (49,%(/4;! AX24*! H! ,4,1d%2! .X2! ]/:(4(),4%'!
-2,).(/4! ./! .X2! 31,)o! (49,%(/4S! %/:2! /=! .X2:! +-2=2--28! ./! 12,92! .X2! )/1/4d! 32=/-2!
%$==2-(47! .X2! 31,)o! ,8:(4(%.-,.(/4*! 3$.!:/%.! %.,d28! ,48! -2%(%.28! $4.(1! .X2d! )/$18! 8/!




=-/:! 82)1,-(47! .X,.! (.! =$1=(1128! .X2! A-2,.d! /=! b,%21*! I/$92-.$-2! ,1%/! %.,.28! .X,.! (.!
+-/.2).28! .X2! 2,%.2-4! .2--(./-d! ,7,(4%.! ,! +/%%(312! ,..,)o! 3d! h-2,.! b-(.,(4! ,48! .X2!
E4(.28! Z.,.2%*! .X2! 242:(2%! /=! .X2! l-24)X! f2+$31()! ,48! I/$92-.$-2'%! =/-:2-! ,11(2%;!
F@+-2%%(47!X(%!u(%X!./!82=248!.X2!(%1,48!,7,(4%.!.X2:*!I/$92-.$-2!,8:(..28!.X2!248!/=!
X(%! )/:+-/:(%2!u(.X! 3/.X! 4,.(/4%;! g(%! %$8824! )X,472! /=! %(82%! ,7,(4%.!h-2,.! b-(.,(4!
,48! .X2!E4(.28!Z.,.2%! )/4=(-:28! .X2! =2,-!/=!3/.X!4,.(/4%!/=! I/$92-.$-2'%! .-2,%/4! ./!
.X2:;! H.!,1%/!+-/928! .X,.! I/$92-.$-2'%! (4.24.(/4!u,%! ./!)/4&$2-!Z,4./!]/:(47/!,48!
.$-4!g(%+,4(/1,!(4./!,!31,)o!(482+24824.!%.,.2NTT;!AX2-2=/-2*!.X2!Z+,4(%X!h/92-4:24.!
u,%! :(%.,o24! uX24! (.! )/4=2%%28! (.%! )/49().(/4! .X,.! h-2,.! b-(.,(4! X,8! ,%%(%.28!
I/$92-.$-2! ./! (49,82! Z,4./! ]/:(47/*! %/! X2! X,-:28! l-,4)2'%! (4.2-2%.%! ,48! 8-/92!
g(%+,4(/1,!$482-!.X2!b-(.(%X!,48!k/-.X!\:2-(),4!(4=1$24)2NT`;!!




NTT! fB]fthEFs! ]FjBfHsH*! "JNKS! NMQONM";! I(.2-,-d! .-,4%1,.(/4! /=! ,! 12..2-! 3d! ,! +-/:(424.!:,4! /=! .X2!
h$,-()/!./!,4!(4X,3(.,4.!/=!Z+,4(%X!Z,4./!]/:(47/;!h$,-()/;!"M!]2)2:32-!"`JJ;!!
NT`! !\gk*!F*!3;!TQ*!2;!M*!8;!";!f2+/-.!3d!.X2!h/92-4/-!/=!C,-,),%!./!.X2!Z+,4(%X!C-/u4*!,))$%(47!h-2,.!
b-(.,(4! /=! 24)/$-,7(47! .X2! ,..,)o! 3d! Z,(4.O]/:(47$2'%! =/-:2-! %1,92%! ./! .X2! uX(.2%;! C,-,),%*! aK!
#,4$,-d! "KQ">! \gk*! F*! 3;! NJ*! 2;! "P*! 8;! N,;! l-,4)(%)/! </4%'! .2%.(:/4d! /4! .X2! b-(.(%X! )/:+1()(.d! (4!
I/$92-.$-2'%!+1,4!./!(49,82!Z,4./!]/:(47/;!<$2-./!C,3211/*!M!l23-$,-d!"KQ";!!
    aaP!
!!!!
%//4!-2,1(%28!.X,.!.X2-2!u2-2!=2u!)X,4)2%!./!72.!(.;!g24)2*!X2!)/49(4)28!X(:%21=!.X,.!
(.! u,%! 32..2-! ./! u21)/:2! I/$92-.$-2'%! 42u! ,8:(4(%.-,.(/4! $412%%! X2! u,4.28! .X2!
]/:(4(),4%!./!32!+$4(%X28;!\%!,!)/4%2&$24)2*!X2!82)(828!./!u,-4!I/$92-.$-2!.X,.!.X2!
]/:(4(),4! +2/+12!u/$18! 4/.! -2%(%.! X(:! ,%! 1/47! ,%! X2! -2%+2).28! .X2! +2/+12! ,48! .X2!
Z+,4(%X! (4%.(.$.(/4%! ,48! .-,8(.(/4%NTK;! I/$92-.$-2! ,4%u2-28! X2!u,%! +12,%28! ./! 12,-4!
,3/$.!.X2!]/:(4(),4%'!7//8!8(%+/%(.(/4!./u,-8%!X(:*!%(4)2!X2!u/$18!4/.!./12-,.2!,4d!
-2%(%.,4)2;!g2!,1%/!u,-428!h,-)^,!X2!u/$18!:,o2!X(:!-2%+/4%(312!/=!.X2!]/:(4(),4%'!




bd! 2,-1d! #,4$,-d! "KQ"*! .X2! 31,)o! 2@+28(.(/4! )-/%%28! .X2! ]/:(4(),4! 3/-82-;!
H4(.(,11d*!I/$92-.$-2!8(8!4/.!(4.248!./!+,-.()(+,.2!(4!.X2!),:+,(74!+2-%/4,11d*!3$.!,!=2u!
8,d%! 1,.2-! X2! ?/(428! X(%! 42+X2u!j/å%2'%! =/-)2%*! ,++,-24.1d! ./! o22+! ,! )1/%2! 2d2! /4!
.X2:!,48!+-2924.!.X2:!=-/:!)/::(..(47!,4d!2@)2%%2%N`Q;!I,)-/(@!,-7$28!.X,.*!(4!=,).*!
I/$92-.$-2!X,8! ?/(428! .X2!31,)o!,-:d!32),$%2!X2!o42u! .X,.! ,! l-24)X! )/::(%%(/42-!
X,8! 3224! %24.! ./! .211! X(:! ,3/$.! k,+/12/4'%! +-/X(3(.(/4! /=! .X2! (49,%(/4! /=! Z,4./!
]/:(47/;!g24)2*! I/$92-.$-2!u24.! ./! .X2! =-/4.! %/! .X2!F:+2-/-'%! (4%.-$).(/4%!,--(928!
,=.2-! X(%! 82+,-.$-2*! ,48! X2! )/$18! +-2.248! 4/.! ./! 4/.()2! .X2:N`";! H=! /42! .,o2%! (4./!
,))/$4.!I/$92-.$-2'%!+-29(/$%!%.-,.27d!u(.X(4!.X2!(%1,48*!,%!u211!,%!k,+/12/4'%!u(%X!./!










N`Q! \gk*! F*! 3;! NJ*! 2;! "P*! 8;! a3;! Uj,4(=(2%./! X(%._-()/~Y>! \f]BEHk*! 9/1;! HG*! "KNMS! aKJ>! fB]fthEFs!
]FjBfHsH*!"JNKS!N`TON`K;!A/$%%,(4.Ä%!12..2-!./!#/,&$^4!h,-)^,;!I,!j,7$,4,*!M!#,4$,-d!"KQ";!!
N`"! I\CfBHi*!"K"JS!"P>!\f]BEHk*!9/1;!HG*!"KNMS!MQQOMQ";!AX2!1,..2-!-2=$.28!I,)-/(@Ä%!.X2/-d;!!
    aaN!
!!!!
)24.-2!/=!.X2!(%1,48*!(4!/-82-!./!,9/(8!.X2!%/$.X2-4!:/$4.,(4%N`a;!!








1/%! C,3,112-/%! )/4=-/4.28! I/$92-.$-2'%! 42+X2u*! .//*! ,48! %$--2482-28! ,=.2-! ,! )-$21!





X,8! )/:2! ./! .X,.! .2--(./-d! ,%! ,! =-(248*! ,48! )/49(4)28! .X2!]/:(4(),4%! ./! 7/!3,)o! ./!
.X2(-!9(11,72%!,48!)/11,3/-,.2!u(.X!.X2!42u!-27(:2N`T;!!
bd! 1,.2! #,4$,-d*! I/$92-.$-2! .//o! b,4(*! .24! 12,7$2%! =-/:! .X2! )(.d! /=! Z,4./!
]/:(47/*!:,o(47!#/,&$^4!h,-)^,!X$--d!./!%248!I2/4,-8/!821!j/4.2*! #/%5!82!Z.2-1(47!
,48! #/,&$^4! C/1e%! ./! 427/.(,.2! .X2! ),+(.$1,.(/4*! 32=/-2!j/å%2! ,--(928! ,48! (:+/%28!
$4)/48(.(/4,1!%$--2482-;!AX,.!%,:2!=2,-!:(7X.!32!.X2!-2,%/4!=/-!:,4d!]/:(4(),4%!./!
12,92! .X2! .2--(./-d! &$()o1dN``;! AX2(-! =2,-! u,%! 2924! 3(772-! .X,4! 8$-(47! .X2! 7-,8$,1!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!





fB]fthEFs! ]FjBfHsH*! S,5'#"%,*#( :'"$"','#;;;S! N`MON`P;! h/92-4/-! h,-)^,! ./! j,-(,4/! 82! E-&$(?/;!
Z,4./!]/:(47/*!P!l23-$,-d!"KQ";!!
N`N! \f]BEHk*!9/1;!HG*!"KNMS!aJMOaJP;!!
N`T! fB]fthEFs! ]FjBfHsH*! S,5'#"%,*#( :'"$"','#;;;S! aQ`;! Uf/:,4)2;;;Y;! B41d! .X/%2! uX/! -2%(%.28!
I/$92-.$-2!X,-8!u2-2!o2+.!,%!+-(%/42-%;!!
N``!!fB]fthEFs!]FjBfHsH*! S,5'#"%,*#(:'"$"','#;;;S! N`N;!h/92-4/-!h,-)^,! ./!j,-(,4/!82!E-&$(?/;! Z,4./!
]/:(47/*! P! l23-$,-d! "KQ";! UL;;;R! 82! ,&$^! 9(242! &$2!:(! ),%,! 2%.5! -/82,8,! 82! 1,:24./%! +,-,! %,1(-!
)$,48/!X,d!3$&$2%*!d!)$,48/!+/-!/.-,!+,-.2!1,%!8(1(724)(,%!d!-,:/%!82!24.-27,!/)$+,4!24.2-,:24.2!




o(11;! j/-2/92-*! .X2d! %+/o2! ,! 8(,12).! X,1=u,d! 32.u224! .X2! l-24)X! ,48! .X2! 8(==2-24.!
\=-(),4!8(,12).%*!uX()X!.X2!Z+,4(,-8%!8(8!4/.!$482-%.,48;!AX2!]/:(4(),4!:(7-,4.%!.//o!
./!.X2(-!42u!82%.(4,.(/4%!.X2(-! =,:(1(2%*!.X2(-!%1,92%!,48!,11! .X2!+-/+2-.(2%!.X2d!)/$18!
),--d;! AX2! b-(.(%X*! uX/! 8(%,++-/928! I/$92-.$-2'%! ,).(/4%*! 8(%+/%28! %/:2! 92%%21%! ./!
X21+! .X2! ]/:(4(),4%! 12,92! =/-! /.X2-! Z+,4(%X! +/%%2%%(/4%! (4! \:2-(),*! 3$.! A/$%%,(4.!
I/$92-.$-2!-2,).28!&$()o1d!,48!/-82-28!X(%!/92-%22-%!./!%./+!.X2!b-(.(%X!92%%21%!=-/:!
29,)$,.(47! .X2:;! \4du,d*! X2! )/$18! 4/.! ,3/-.! .X2! b-(.(%X!:,4/2$9-2! )/:+12.21d*! ,%!
%/:2!b-(.(%X!3/,.%!X,8!,1-2,8d! -2,)X28!,4!,7-22:24.!u(.X! .X2!,8:(4(%.-,./-!/=! .X2!
b/),!k(7$,!+1,4.,.(/4*!%/!.X2!1,..2-!12.!.X2:!8(%2:3,-o!+,-.!/=!X(%!.-//+%!(4!.X2!42,-3d!
+/-.;! AX/%2! b-(.(%X! =/-)2%! u/$18! .X24! :,-)X! ./u,-8%! Z,4./! ]/:(47/! ./! :,o2!
A/$%%,(4.!I/$92-.$-2!-,(%2!%(272!/=!.X2!)(.d!,48!12,92!.X2!]/:(4(),4%!,1/42N`K;!!
AX/$7X! .X2! 31,)o! ,-:d! X,8! ,1-2,8d! )/::(..28! :,4d! ,3$%2%! 8$-(47! .X2!
),:+,(74*!I/$92-.$-2! (:+/%28!)(9(1(.d! (4! .X2!,%%,$1.!/=!Z,4./!]/:(47/*! %(4)2!X2!u,%!




,.! ,11*! ,48!X2!X,8!4/!/.X2-! ,1.2-4,.(92! .X,4! )/:+1d(47!u(.X! I/$92-.$-2'%! 2@(724)(2%;!
g/u292-*!.X2!1,%.!b-(.(%X!,..2:+.%!./!,%%(%.!.X2!]/:(4(),4%!:,82!X(:!X/+2!.X,.!h-2,.!
b-(.,(4!)/$18!%248!.-//+%!,7,(4%.!.X2!31,)o!,-:d*!,48!X2!:,82!$+!X(%!:(48!./!-2%(%.!,!
3(.!:/-2;! g(%! 82)(%(/4!u,%! -,.X2-! (--2%+/4%(312S! A/$%%,(4.! I/$92-.$-2'%! +/%(.(/4!u,%!
.X24!:$)X!%.-/472-!.X,4o%!./!.X2!,--(9,1!/=!X(%!3-/.X2-!<,$1'%!.-//+%;!g24)2*!X2!)/$18!






Bd,-Ve3,1*! u,%! 2%%24.(,1! ,%! u211! ,%! $-724.*! %(4)2! I/$92-.$-2'%! ,-:d! X,8! ?$%.! .,o24! \V$,! ,48!u,%!
8,472-/$%1d!)1/%2!./!.X2!)(.d!/=!Z,4./!]/:(47/!!
N`J! fB]fthEFs!]FjBfHsH*! "JNKS! N`JONK"*! T"TOT"`;! A/$%%,(4.Ä%! 12..2-! ./! Z,4./!]/:(47/Ä%! +2/+12! ,48!
    aa`!
!!!!
bd!"N! #,4$,-d!"KQ"*!I/$92-.$-2!,--(928! (4! =-/4.!/=! .X2!24.-,4)2!/=! .X2!)(.d!/=!
Z,4./!]/:(47/!u(.X!"*aQQ!:24*!12,9(47!KQQ!(4!b,4(!,48!M*QQQ!(4!\V$,;!g2!%.(11!.-(28!./!
.,o2! .X2! 9(11,72! +2,)2=$11d! ,48*! /42! 8,d! 1,.2-*! X2! %24.! ,4/.X2-! )/::(%%(/4*! 128! 3d!
h242-,1!g232)/$-.*!./!.-,4%:(.!X(%!/-82-!./!),+(.$1,.2!,48!29,)$,.2!,11!.X2!X/$%2%!,48!
+$31()! 3$(18(47%NKQ;! I/$92-.$-2! ,1%/! u,-428! .X2! ]/:(4(),4%! .X,.! .X2! %//42-! .X2d!
%$--2482-28*! .X2! %//42-! .X2d! u/$18! 24?/d! .X2! 3242=(.%! /=! .X2! 42u! -27(:2;! B4! .X2!
)/4.-,-d*!(=!.X2d!82)(828!./!:(7-,.2*!.X2d!u/$18!7/!.X-/$7X!.X2!2@.-2:2!8(==()$1.(2%!(4!
.X2(-! 42u! 82%.(4,.(/4%;! ]2%+(.2! .X2! )(.28! u,-4(47%*! (.! u,%! 4/.! I/$92-.$-2'%!

















NKQ! fB]fthEFs! ]FjBfHsH*! "JNKS! NKJONJ";! A/$%%,(4.Ä%! 12..2-! ./! #/,&$^4! h,-)^,;! "T! #,4$,-d! "KQ">!
g232)/$-.'%! 12..2-! ./! #/,&$^4! h,-)^,;! Z,4./! ]/:(47/*! "K! #,4$,-d! "KQ";! g232)/$-.! o42u! ,3/$.!




:(7-,4.%! .2%.(:/4d! /=! .X2! %(.$,.(/4! /=! Z,4./! ]/:(47/! ,.! .X2! .(:2! /=! .X2(-! 82+,-.$-2;! C,-,),%*!





31,)o! .-//+%S! .X2d! X,8! 24/$7X! ./! 7/! /4! +,d(47! =/-! =/-2(74! %$++1(2%*! 3$.! )/$18! 4/.! X,92! .X/%2!
+-/9(%(/4%!%24.!./!Z,4./!]/:(47/!8$2!./!.X2!%(272!/=!.X2!),+(.,1;!!
NKa! fB]fthEFs!]FjBfHsH*!"JNKS!NJM;!#/,&$^4!h,-)^,!./!8Äg232)/$-.;!Z,4./!]/:(47/*!a"!#,4$,-d!"KQ";!!
    aaK!
!!!!
/=! .X2!C,.X/1()! )$1.! ,48!X2! )12-7d'%! %,=2.d*!uX()X!/41d! .X2!l-24)X!h/92-4:24.! )/$18!
7$,-,4.22;! I/$92-.$-2'%! ,4%u2-! ./! h,-)^,! ,--(928! ./! Z,4./! ]/:(47/! .X,.! %,:2! 8,d;!
AX2!31,)o!h242-,1!%22:28!u(11(47!./!3$(18!X(%!42u!-27(:2!/4!.u/!+(11,-%S!./12-,4)2!,48!
:2-)d*! -2%+2).(47! .X2! +Xd%(),1! (4.27-(.d*! .X2! +,.-(:/4d! ,48! .X2! )$1.$-2! /=! .X2!
]/:(4(),4%;! g2! 2924! )/$4.28! /4! .X2! ,%%(%.,4)2! /=! #/,&$^4! h,-)^,*! uX/! ./18! .X2!
]/:(4(),4%! .X,.! .X2d! X,8! 32..2-! ,))2+.! .X2(-! 42u! -27(:2! (=! .X2d! u(%X28! ./! 1(92!
+2,)2=$11d!=-/:!.X24!/4NKM;!k292-.X212%%*!.X,.!u,%!+,-.!/=!X(%!%.-,.27d!./!)/49(4)2!.X2!
]/:(4(),4%! /=! X(%! 7//8! u(11! ./u,-8%! .X2:! ,48! ),1:! .X2:! 8/u4*! %/! X2! )/$18! .,o2!
,89,4.,72! /=! .X2! %(.$,.(/4! 1,.2-! /4*! (4! /-82-! ./! (:+/%2! %/:2! )/4.-/92-.28!
(4(.(,.(92%NKP;!




76( -A*,)**! u,%! %24.! =-/:! C$3,S! /.X2-u(%2*! .X2! 82=24)2! /=! .X2! (%1,48! u/$18! 32!
u2,o2428*! .//*! ,.! ,! :/:24.! uX24! .X2! 31,)o! :24,)2! =-/:! g(%+,4(/1,! u,%! :/-2!
%2-(/$%!.X,4!292-NK`;!B4!"!l23-$,-d*!,!=2u!8,d%!,=.2-!.X2!%$--2482-!/=!Z,4./!]/:(47/*!
I/$92-.$-2!.X,4o28!X(%!=211/u!/==()2-%!=/-!.X2(-!,%%(%.,4)2;!g2!,1%/!X(7X1(7X.28!X(%!/u4!
-/12! (4! .X,.! 1/47! u,-*! ,%! u211! ,%! .X2! (:+/-.,4)2! /=! .X2! 9()./-d*! 8$2! ./! .X2! %.-/47!
]/:(4(),4! -2%(%.,4)2;! I/$92-.$-2! u,%! :2-)(=$1! ,48! 82)(828! 4/.! ./! +$4(%X! .X2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!







NKN! !\gk*! F*! 3;! NJ*! 2;! "P*! 8;! "3;! f2+/-.! ./! .X2! Z+,4(%X! h/92-4:24.! /4! .X2! 31,)o! (49,%(/4! /=! Z,4./!
]/:(47*! $48,.28S! UA/$%24! 829/-,8/! 82! ,:3(%(_4! X,! )/--(8/-! 21! 921/! &$2! X,)^,! .(2:+/! )$3-^,! $4!
+-/d2)./!8(-(7(8/!,!Z,4./!]/:(47/S!21!d2--/*!d!21! =$27/!d! 1/!X,! -2$4(8/!,!%$!8/:(4(/!+,-,!+-(9,-1/!
+,-,! %(2:+-2! ,! 1,! l-,4)(,! 82! &$(24! 4/! -2)/4/)2! :e%! %$! ,/$./-(8,8Y;! AX2! 8(==2-24.! 7/92-4/-%! /=!
g(%+,4()! \:2-(),! -2+/-.28! .X2! 2924.! ./! .X2! Z+,4(%X! h/92-4:24.! (::28(,.21d*! u,-4(47! ,1%/! .X2!
l-24)X!,$.X/-(.(2%!.X,.!I/$92-.$-2'%!24.-,4)2!./!Z,4./!]/:(47/!u,%!.X2!=(-%.!%.2+!./u,-8%!.X2!./.,1!
H482+24824)2!/=!.X2!(%1,48!=-/:!l-,4)2;!!
NKT! \gk*! E*! 3;! TaMa*! 2;! "K*! 8;! ";! #/,&$^4! h,-)^,Ä%! 12..2-! ./! .X2! f/d,1! k,9dÄ%! C/::,482-O(4OCX(2=! (4!
g,9,4,;!Z,4./!]/:(47/*!aa!#,4$,-d!"KQ";!!
NK`! \gk*!E*!3;!TaMa*!2;!"K*!8;!M;!h242-,1!j22.(47!/=!v,-!./!#/,&$^4!h,-)^,;!g,9,4,*!N!j,-)X!"KQ";!!





%/18,.%! )/:+/%,4.! 1Ä,-:52! 82! Z,(4.O]/:(47$2*! /4.! 3(24!:5-(.5! 82! 12$-! +,.-(2YNKJ;! H.!
%22:%! )12,-! 24/$7X! .X,.*!:24.(/4(47! .X2!:/.X2-1,48*! I/$92-.$-2! (4.24828! ./! %X/u!




]/:(47/S! X2! X,8! $482-.,o24! (.!u(.X/$.! .X2! )/4%24.! /=! .X2! l-24)X! )/::(%%(/42-! (4!










H4! .X2!:2,4.(:2*! .X2!g,(.(,4! %d48-/:2! X,8! 32)/:2! 2482:()! (4! .X2! Z+,4(%X!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
NKK! !\gk*!F*!3;!NJ*!2;!"P*!8;!J;!A-,4%1,.(/4!/=!I/$92-.$-2'%!-2+/-.!/4!.X2!)/4&$2%.!/=!Z,4./!]/:(47/!./!X(%!





NJQ! ZCf\C*! #q! y!gfC*! b! a;! f/$:2Ä%! ,4%u2-! ./! A/$%%,(4.Ä%! 4/.(=(),.(/4!/=! Z,4./!]/:(47/Ä%! /))$+,.(/4;!
]/48/4*!aM!\+-(1!"KQ";!AX/$7X!I/$92-.$-2!82+().28!X(:%21=!,%!l-,4)2'%!/41d! -2+-2%24.,.(92! (4! .X2!
(%1,48! ./! ?$%.(=d! .X2! ,--2%.! /=! f/$:2*!uX/:! X2! ,))$%28! /=! )/4%+(-(47! ,7,(4%.! .X2! h/92-4:24.! /=!
<,-(%*! 4/! /42! -27,-828! X(:! ,%! ,4! /==()(,1! l-24)X! ,$.X/-(.dS! U<2-4()(/%/! %2-^,! d! 82! :$(! .2--(312%!
)/4%2&$24)(,%!2%.2!2@2:+1/!24!$4/%!-292182%!&$2!4/!2%.,48/!82)1,-,8/%!4(!,$./-(V,8/%!+/-!4(47$4,!
4,)(_4!+,-,!/3-,-!+/-!%^!d!&$2!,!(:+$1%/%!82!%$!,.-/)(8,8!9$142-,4!1/%!82-2)X/%!:e%!%,7-,8/%!d!%2!
,--/%.-,4! )/4! ,7-,9(/! 82! 1,%! ,$./-(8,82%! 12@^.(:,%! ,! 24.-,-! 24! +-/d2)./%*! 2:+-2%,%! d! .-,.,8/%!
+-29,1(8/%! 82! %$! (4(&$,! =$2-V,*! d! 82! 1,! 9(/124)(,! 42)(,! 82! %$! )(27,! 3,-9,-(2*! +-(4)(+(/! [4()/! 82! %$!
+/82-!d!/+2-,)(/42%Y>!\gk*!F*!3;!NQ*!2;!"P*!8;!",;!AX2!h/92-4/-!/=!C,-,),%~!
    aMQ!
!!!!
)/1/4(2%;! AX2(-! 7/92-4/-%! u2-2! )/49(4)28! .X,.! I/$92-.$-2'%! 42@.! %.2+! u/$18! 32! ./!
)/4&$2-!C$3,!,48!<$2-./!f()/*!./!:,o2!.X2!%1,92%!/=!3/.X!(%1,48%!-2321!,48!+-/9/o2!
,4/.X2-!%1,92!-29/1$.(/4;!AX$%*!X2!X/+28!.X,.!.X2!(4%$-724.%!u/$18!?/(4!X(%!=/-)2%!1,.2-!
/4*! %.-247.X24(47! X(%! /u4! +/%(.(/4! (4! .X2! C,-(332,4NJ";!v(.X! 4/! 8/$3.*! .X2! g,(.(,4!
%d48-/:2! /=! .X2! Z+,4(,-8%! u,%! :/-2! )/:+12@S! .X2(-! +-29(/$%! 2@+2-(24)2! (4! Z,(4.O
]/:(47$2V'%! -29/1$.(/4! X,8! %X/u28! .X2:! .X,.! 4/! :(1(.,-d! 2@+28(.(/4! u,%! -2,11d!
422828!./!%+-2,8!.X2!-29/1$.(/4,-d! (82,%!./!/.X2-!.2--(./-(2%*!%(4)2!.X2!)(-)$1,.(/4!/=!
42u%!u,%!,4/.X2-!u,d!/=!-29/1$.(/4,-d!)/4.,7(/4*!:$)X!:/-2!92-d!8(==()$1.!./!)/4.-/1;!










X2!:,82!4/! -2=2-24)2%! ./! .X2!]/:(4(),4!82=2,.!3d! .X2!31,)o! .-//+%;! H4!,88(.(/4*!X2!
.-(28! ./! 2%.,31(%X! %/:2! %d:3/1()! )/4.(4$(.d! 32.u224! .X2! Z+,4(%X! ,48! I/$92-.$-2'%!
,8:(4(%.-,.(/4;! AX$%*! X2! ,1%/! X/+28! ./! )/49(4)2! .X2!]/:(4(),4%! .X,.! .X2! 42u!31,)o!
,8:(4(%.-,.(/4! X,8! 3224! U24,3128Y! 3d! X(%! /u4! h/92-4:24.! (4! %/:2! u,d*! %/! .X2!
]/:(4(),4%!8(8!4/.! -27,-8! (.! ,%! ,! ./.,1! 3-2,o!u(.X! .X2! Z+,4(%X!+2-(/8;!B4! .X2!/.X2-!
X,48*! A/$%%,(4.! I/$92-.$-2! o42u! .X,.! h,-)^,'%! +-2),$.(/4%! u2-2! :/-2! .X,4!
)/4924(24.*! 3$.! ,1%/! u(%X28! ./! %(74(=d! .X,.! X(%! ,--(9,1! ./! Z,4./! ]/:(47/!:2,4.! .X2!
327(44(47!/=! ,! 42u!2-,;! AX2! %.$8d!/=! .X2! )(.28! )2-2:/4d! (%! (:+/-.,4.S! (.! ,11/u%! .X2!
X(%./-(,4!./!(824.(=d!.X2!:,(4!%d:3/1()!212:24.%!$%28!3d!h,-)^,!./!%.-2%%!.X2!)/4.(4$(.d!
32.u224! .X2! +,%.! ,48! .X2! +-2%24.*! ,%! u211! ,%! .X2! %+2)(=()! ,).(/4%! .X,.! I/$92-.$-2!




    aM"!
!!!!
]/:(47/!=-/:!.X,.!:/:24.!/4;!Z/:2!/=!.X2!.2%.(:/4(2%!,-2!.-$2!,48!/.X2-%!,-2!:2-2!
.-,8(.(/4%!/=! 8$3(/$%! 92-,)(.d*! 3$.! 2924! .X2!/-,1! ,48!u-(..24! .-,8(.(/4%! 29(824)2! .X2!
X(%./-(),1!%(74(=(),4)2!/=!,4!2+(%/82!.X,.!32),:2!,!:d.X!%//4!,=.2-!(.!X,++2428;!!
\))/-8(47! ./!\-8/$(4*! I/$92-.$-2!24.2-28! .X2! )(.d!/=! Z,4./!]/:(47/! .X-/$7X!
.X2! U<$2-.,! 821! C/482Y*! .X2! :,(4! 24.-,4)2! ./! .X2! ),+(.,1*! /4! "T! #,4$,-d;! g2! u,%!
-2)2(928!,%!,!=/-2(74!,$.X/-(.d!.X,.!82%2-928!.X2!7-2,.2%.!X/4/$-%*!4/.!,%!,4!,%%,%%(4!
uX/:! 292-d/42! =2,-28*! ,48! .X2! 3211%! /=! ,11! .X2! )X$-)X2%! -,47! ./! u21)/:2! X(:NJa;!
AX24*! .X2! A/u4! C/$4)(1! 82127,.28! (.%! ,$.X/-(.d! ./! .X2! 42u! 7/92-4/-%! ,48! #/,&$^4!
h,-)^,! 7,92! ./! A/$%%,(4.! I/$92-.$-2! .X2! :(1(.,-d! )/::,48! /=! .X2! )(.d;! AX(%! ,).(/4!
(:+1(28! .X2!:(1(.,-d! )/::,48!/92-! .X2!uX/12! .2--(./-d!/=! Z,4./!]/:(47/;!\-8/$(4'%!
24.X$%(,%.()!82%)-(+.(/4!/=!.X,.!2924.!)/4.-,%.%!u(.X!j/4.2'%!.2%.(:/4dS!UA-(%.2!)$,4./!
3$11()(/%/! =$2! 21! 8^,! &$2! 24.-_! 24! 1,! C,+(.,1! 82! Z,4./! ]/:(47/! 21! 427-/! A/$%%,(4.*!
,)/:+,W,8/!82!%$%!-27(:(24./%!d!F%.,8/!:,d/-*!82!427-/%*!31,4)/%!d!:$1,./%YNJM;!AX2!
1,..2-'%! 82%)-(+.(/4! (%! (4.2-2%.(47*! ,%! (.! X21+%! $%! $482-%.,48! .X,.*! .X/$7X! .X2!
]/:(4(),4%! 82%+(%28! .X2! 31,)o! ,8:(4(%.-,.(/4*! #/,&$^4! h,-)^,! ,48! X(%! )/11,3/-,./-%!




Z$-+-(%(471d*! I/$92-.$-2! ,8:(..28! .X,.! .X2! /))$+,.(/4! /=! Z,4./! ]/:(47/! X,8!
/32d28! ./! +2-%/4,1! ,:3(.(/4S! X2! ./18! h,-)^,! .X,.! (=! X2! X,8! 1(%.2428! ./! b-(7,8(2-!




\f]BEHk*! 9/1;! HG*! "KNMS! aJ`OaJK;! AX2!]/:(4(),4! ,$.X/-(.(2%! -2)2(928! A/$%%,(4.! I/$92-.$-2! ,.! .X2!
=//.!/=!Z,4./!]/:(47/'%!u,11*!,48!.X2d!,11!)-/%%28!.X2!<$2-.,!821!C/482!./72.X2-;!
NJM! jBkAF!p!AF#\]\*!9/1;!HHH*!"KJQS!"`Q;!!
NJP! fB]fthEFs! ]FjBfHsH*! S,5'#"%,*#( :'"$"','#;;;S! `";! AX2! ,$./-! .-,4%)-(+.%! .X2! 82)1,-,.(/4! /=! ,!
]/:(4(),4!u/:,4*!l-,4)(%),!G,12-(/*! ./! (11$%.-,.2!.X2!+2/+12'%! =-$%.-,.(/4! =/-! .X2!2%.,31(%X:24.!/=!
.X2! 31,)o! ,8:(4(%.-,.(/4S! UF1! 8^,! M! 82! 242-/! L82! "KQ"R! 24.-_! 21! 129,4.,8/! 1'B$92-.$-2! 24! 4$2%.-,!
)($8,8*!&$2!%_1/!=,1._!-2)(3(-1/!823,?/!821!<,1(/*!+/-&$2!%27[4!24.(28/*!,!4$2%.-/!:/4,-),!4/!%2!12!
X$3(2-,! X2)X/! :e%Y>! CBf]FfB! jHCgFI*! aQQ`S! aNN;! AX(%! ,$.X/-! (4.2-+-2.28! .X2! .2%.(:/4d! /=!
l-,4)(%),!G,12-(/!u-/47*! ,-7$(47! .X,.! .X2! 1,..2-! 29()24)28! .X2! 7//8!8(%+/%(.(/4!/=! .X2!]/:(4(),4%!
./u,-8%!.X2(-!42u!-$12-%;!p2.*!(.!,).$,11d!-2=12).28!l-,4)(%),!G,12-(/'%!(48(74,.(/4!=/-!.X2!(4%.,$-,.(/4!
/=!.X2!31,)o!-$12;!!
















./! -$12!u(.X!2&$(.d! (4! .X2!4,:2!/=! .X2!g/1d!A-(4(.d;!b$.!I/$92-.$-2! -2=$%28! ./! %u2,-!
.X,.!/,.XS!.X2/-2.(),11d!X2!X,8!)/:2!(4!.X2!4,:2!/=!l-,4)2;!AX2-2=/-2*!!X2!+-/:(%28!./!
=/-72.! .X2!]/:(4(),4%'! +,%.!X/%.(1(.(2%*! ,%!u211! ,%! ./!+-/.2).! .X2:!,48! 1//o! =/-! .X2(-!













32X,928! )/--2).1d*! %/! .X2(-! ,..(.$82! )/4.-,%.28! u(.X! .X,.! /=! .X2! 31,)o! .-//+%! .X,.! 24.2-28! /.X2-!
]/:(4(),4! 9(11,72%! X$47-d! ,48! X,1=O4,o28*! ,))/-8(47! ./! u(.42%%2%;! k292-.X212%%*! %(4)2! .X2! )(.28!




    aMM!
!!!!




AX2! 82%)-(328! +-/)2%%! :2,4.! .X2! ./.,1! (492-%(/4! (4! .X2! 3,1,4)2! /=! +/u2-!
32.u224! 31,)o%! ,48! uX(.2%! (4! g(%+,4(/1,;! \=.2-! ,11! .X/%2! -(.$,1%*! I/$92-.$-2! ,%o28!
292-d/42! ./! ?/(4! X(:! (4! .X2! )X$-)X! ,48! .X,4o! h/8! =/-! .X2! %$))2%%! /=! .X2! l-24)X!
,442@,.(/4!/=!Z,4./!]/:(47/NJJ;!!
H4! .X2! :/4.X%! =/11/u(47! .X2! ,--(9,1! /=! .X2! 31,)o! 7/92-4/-%*! /41d! .X2! )12-7d!













H4! .X(%! %2).(/4*! H! 2@+1/-2! A/$%%,(4.! I/$92-.$-2'%! :,(4! -2=/-:%! (4! Z,4./!
]/:(47/*!+,d(47!,..24.(/4! ./!X(%!2)/4/:()! (4(.(,.(92%*!,(:28!,.! -2%./-(47! .X2! =/-:2-!






X,%.,!21!aQ!821!:(%:/*!)/4!:/.(3/! {%()|!82! 1,! 1127,8,!821!h242-,1!427-/!A/$%,(4.!I/$32-.$-2Y;!AX2!
=(7X.!32.u224!31,)o%! ,48!uX(.2%!u(.X(4! .X2! ),.X28-,1! )/$18!X,92! ),$%28!,!:,%%,)-2! (=! I/$92-.$-2!
X,8! 4/.! (4.2-=2-28! ./! ),1:! 292-d/42! 8/u4;! H4! /-82-! ./!:,o2! .X2! +-(2%.%! 7/! /4!u(.X! .X2! -21(7(/$%!
)2-2:/4d*! A/$%%,(4.! I/$92-.$-2! +-/:(%28! ./! o22+! +$31()! /-82-! ,48! 82+().28! X(:%21=! ,%! ,!
.-$%.u/-.Xd!7/92-4/-S!UD$2!51!%_1/!.24^,!1,!82%7-,)(,!82!.242-!,&$21!)/1/-!+2-/!&$2!4(47[4!X/:3-2!
12!,924.,?,3,!24!)(24)(,Y;!!
    aMP!
!!!!
2@.-2:21d! )/4.-/92-.28;! C/4)2-4(47! .X(%! ./+()*! H! ,-7$2! .X,.! A/$%%,(4.! I/$92-.$-2!
+-2%2-928!%1,92-d!(4!Z,4./!]/:(47/!4/.!/41d!./!+12,%2!.X2!]/:(4(),4!+1,4.2-%!,48!u(4!
.X2(-!%$++/-.!./!.X2!42u!-27(:2*!3$.!,1%/!./!-2)/92-!.X2!+-(:(.(92!+-/7-,:!/=!.X2!=(-%.!





/=! .X2! =/-:2-! Z+,4(%X! )/1/4d! X,8! ,))1,(:28! X(:;! l/-! .X,.! -2,%/4*! X2! ,%o28! .X2!
]/:(4(),4%! ./! (492%.! X(:! 9/1$4.,-(1d! ,48! $4,4(:/$%1d*! (4! /-82-! ./! -2(4=/-)2! X(%!
+/%(.(/4!(4!.X2!(%1,48!(4!=-/4.!/=!k,+/12/4;!I,)-/(@!8(8!4/.!,11/u!X(:%21=!./!32!.-()o28!
3d! I/$92-.$-2'%! ,++,-24.! 7//8! (4.24.(/4%*! ,48! 82+().28! X(:! ,%! U$4! X/::2! &$(! 42!
-Ñ9,(.! &$Ä,:3(.(/4*! 2.! 8/4.! 12! +/$9/(-! 5.,(.! 12! 32%/(4!$4(&$2S! )Ä5.,(.! 12! )2-)12! 82! %2%!
+24%52%*! 12! 3$.! )/4%.,4.! 82! ./$.2%! %2%! ,).(/4%YTQa;! \=.2-! 72..(47! .X,.! /==()(,1!
-2)/74(.(/4*!I/$92-.$-2!u24.!3,)o!./!Z,(4.O]/:(47$2!./!.,o2!),-2!/=!(.%!7/92-4:24.;!













TQM!!CBf]FfB! jHCgFI*! aQQ`S! aNM;! AX(%! ,$.X/-! ,-7$2%! .X,.! A/$%%,(4.! I/$92-.$-2! (:+/%28! .X2!
C/4%.(.$.(/4! (4! Z,4./! ]/:(47/! =(-%.*! ,=.2-! ,! h242-,1! \%%2:31d! )2123-,.28! /4! N! l23-$,-d! "KQ";!
g/u292-*! (.! (%! $41(o21d! .X,.! .X2! %,(8! 2924.! .//o! +1,)2*! 32),$%2! I/$92-.$-2! 12=.! Z,4./! ]/:(47/!
(::28(,.21d! ./! )-2,.2! ,48! +-/:$17,.2! .X2! C/4%.(.$.(/4! /=! Z,(4.O]/:(47$2! .u/! :/4.X%! 1,.2-;!
j/-2/92-*!,%!X,%!3224!%.,.28*!.X,.!C/4%.(.$.(/4!u,%!4292-!2%.,31(%X28!(4!Z,4./!]/:(47/;!!
    aMN!
!!!!
Z,(4.O]/:(47$2!,%!,!+,-.!/=!.X2!l-24)X!f2+$31()!./!32!-$128!3d!%+2)(,1! 1,u%;!]2%+(.2!
.X/%2! 1(..12! )/4)2%%(/4%*! k,+/12/4! =21.! (4%2)$-2! =/-! .X2! =,.2! /=! g(%+,4(/1,S! .X/$7X!
I/$92-.$-2! X,8! 82=(428! Z,(4.O]/:(47$2! ,%! ,! +,-.! /=! l-,4)2! ,48! 4292-! .,1o28! ,3/$.!
(482+24824)2*! (4! .X2! C/4%.(.$.(/4! X2! 7$,-,4.228! .X2! ,$./4/:d! /=! Z,(4.O]/:(47$2!
=-/:!.X2!:2.-/+/1(%;!AX2!>'&'$(M'/,'!/41d!)/4)2-428!.X2!l-24)X!X2:(%+X2-2!/=!.X2!
(%1,48*! uX2-2,%! (.! %+2)(=(28! .X,.! Z,4./! ]/:(47/! u/$18! 32! -$128! 3d! %+2)(,1!
)/4%.(.$.(/4,1! 1,u%! ./! -27$1,.2! %/:2! -2129,4.! ,%+2).%S! .X2! C,.X/1()! )$1.*! .X2! )(9(1!
%/)(2.d*! .X2! )(9(1! %2-9,4.%*! .X2! )/$-.%*! .X2! :$4()(+,1(.(2%*! .X2! 823.%! ,48! .,@2%*! .X2!
.2--(./-d*! .X2! -2=$722%'! 7//8%! ,48*! =(4,11d*! .X2! 2)/4/:()! )/:+24%,.(/4%! ./! .X2!
]/:(4(),4%!=/-!.X2(-!%$==2-(47%!8$-(47!.X2!,442@,.(/4TQP;!!
\%! I/$92-.$-2! o42u! .X,.! :,4d! ]/:(4(),4%! u2-2! :,o(47! .X2! 42)2%%,-d!
,--,472:24.%! ./! 12,92! .X2!)/1/4d!,%!%//4!,%!+/%%(312!,48!2%),+2!X(%!,8:(4(%.-,.(/4*!






:,82! .X2! ]/:(4(),4%! $%28! ./! 4/.! u/-o(47! X,-8>! /4! .X2! /.X2-! X,48*! %$3%(%.24)2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TQP! jBkAF!p!AF#\]\*!9/1;! HHH*!"KJQS!"`">!kFZbHAA*!9%A##'",$(0%A5*&$A&*;;;S!PT;!C/--2%+/48%!./!.X2! =(-%.!
.(.12!/=!.X2!C/4%.(.$.(/4S!
!







k\b\#BAg*!aQQ`S!aTa;!AX(%!,$.X/-!,-7$2%! .X,.!A/$%%,(4.!I/$92-.$-2!$4(=(28!3/.X! .2--(./-(2%*!3$.! (=!
/42! ,4,1d%2%! .X2! C/4%.(.$.(/4*! /42! u(11! )/:2! ./! .X2! )/4)1$%%(/4! .X,.! Z,(4.O]/:(47$2! ,48! Z,4./!
]/:(47/!u2-2!4292-!(4.27-,.28!(4!.X2!%,:2!,8:(4(%.-,.(92!%.-$).$-2;!!
TQN! \gk*!F*!3;!NJ*!2;!"P*!8;!J;!A/$%%,(4.!I/$92-.$-2Ä%!:,4(=2%.!./!.X2!Z+,4(%X!]/:(4(),4%;!g2,8&$,-.2-%!
(4! Z,4./! ]/:(47/*! a`! #,4$,-d! "KQ";! \+,-.! =-/:! ,89(%(47! .X2! ]/:(4(),4%! ./! 7/! 3,)o! ./! .X2(-!
:'2"*,)'#! ,48! $482-.,o2! .X2(-! 8,(1d! /))$+,.(/4%*! X2! ,88-2%%28! .X2! -2=$722%! ,48! ,%o28! .X2:! ./!
-2.$-4! ./! Z,4./!]/:(47/;!g2!u(%X28! .X2:! ./! )/11,3/-,.2! ./! .X2! -2)/4%.-$).(/4!/=! .X2! )/1/4d;!g2!
2924!82=24828!.X,.!.X2!+-/%+2-(.d!/=!Z,4./!]/:(47/!u/$18!:,o2!292-d/42!X,++d!,48*!.X2-2=/-2*!X2!
X(:%21=!u/$18!=221!%,.(%=(28;!!
    aMT!
!!!!
,7-()$1.$-2!,1%/!:,82! .X2!+2/+12!u/-o! .X2! =(218%!/41d! ./!7$,-,4.22! .X2(-! %21=O%$++1d;!
j/-2/92-*! 4/42! /=! .X/%2! ,).(9(.(2%! 7242-,.28! ,! %$-+1$%! 3(7! 24/$7X! ./! %.(:$1,.2! .X2!
]/:(4(),4!.-,82;!A/!%/192!.X,.!%(.$,.(/4*!A/$%%,(4.!I/$92-.$-2!:,82!.X2!]/:(4(),4%!
-,(%2! ),..12! (4.24%(921d*! %/! .X2d!+-/8$)28!,! %$-+1$%! %$3%.,4.(,1! 24/$7X! ./! .-,82!u(.X!
/.X2-!)/1/4(2%!/-!/.X2-!4,.(/4%;!H4!,88(.(/4*!/4!K!l23-$,-d!X2!/-82-28!.X2!]/:(4(),4%!
./!(:(.,.2!.X2(-!u2%.2-4!42(7X3/$-%!,48!7-/u!%$7,-*!)/)/,*!)/==22!,48!)/../4*!%/!.X2d!
.$-428! Z,4./! ]/:(47/! (4./! ,4! (4.24%(92O,7-()$1.$-2O+-/8$).(/4! )24.-2;! b2,-(47! .X,.!
(82,! (4! :(48*! X2! -2=$%28! ./! 7(92! 42u! 1,48%! ./! .X2! )/1/4(%2-%! $412%%! .X2! :'2"*,)'#!
,3,48/428!3d!.X2!-2=$722!]/:(4(),4%!u2-2!/))$+(28!,48!u/-o28!=(-%.;!!
\+,-.! =-/:! .X2! -2%$--2).(/4! /=! .X2! ]/:(4(),4! 2)/4/:d*! I/$92-.$-2! u,%!
2%+2)(,11d!u/--(28!,3/$.!24,31(47!,4!(4.24%2!)/::2-)2!32.u224!3/.X!X2:(%+X2-2%!/=!
.X2!(%1,48*!3$.!.X2!+//-!%(.$,.(/4!/=!.X2!-/,8%!82.2--28!.X2!+2/+12!=-/:!.-,8(47!2924!
u(.X! /.X2-! ]/:(4(),4! 9(11,72%;! A/! (:+-/92! .X2! )/48(.(/4! /=! )/::$4(),.(/4%! u(.X(4!
Z,4./! ]/:(47/*! I/$92-.$-2! -24/9,.28! .X2! :,(4! ]/:(4(),4! )/::2-)(,1! -/$.2%*!
=/)$%(47! /4! .X2! /42! .X,.! )/442).28! Z,4./! ]/:(47/! u(.X! ],?,3_4S! .X$%*! X2! :,82!
2,%(2-! .X2! )(-)$1,.(/4!/=! 7//8%!32.u224!3/.X! %(82%!/=! .X2! =/-:2-! Z+,4(%X! )/1/4d*! %/!
)/::/8(.(2%! =-/:! .X2! 2,%.2-4! )/,%.! ,--(928! ./! .X2! =-/4.(2-*! 32(47! %24.! ./! Z,(4.O
]/:(47$2! .X2-2,=.2-;!\%!,! -2%$1.!/=! .X2!82%)-(328! -2=/-:%*!3/.X!X2:(%+X2-2%!/=! .X2!









u2-2! I/$92-.$-2Ä%! =(-%.! %.2+! ./u,-8%! (482+24824)2;! AX2! l-24)X! o42u! .X,.! Z,(4.O]/:(47$2! u,%!
2%%24.(,1!=/-!.X2(-!2)/4/:d*!3$.!.X2!Z+,4(,-8%!u2-2!.2--(=(28S!.X2d!82%+(%28!.X2!31,)o!,8:(4(%.-,.(/4*!




    aM`!
!!!!
4$:32-!/=!X/-%2!),--(,72%!/=!.X2!u211O/==!=,:(1(2%TQK;!!
b$.! .X2-2! u2-2! %.(11! .u/! /3%.,)12%! =/-! I/$92-.$-2'%! +1,4%! ./! -2%./-2! .X2!





:/%.!]/:(4(),4%! (4!"KQ";! A/! %./+! .X2!:,%%(92!:(7-,.(/4*!/4!a`! #,4$,-d*! I/$92-.$-2!
/-82-28!.X2!(::28(,.2!%./++,72!/=!.X2!]/:(4(),4!:(7-,.(/4*!,48!2924!+-/X(3(.28!.X2!
82+,-.$-2! /=! .X-22! 92%%21%! -2,8d! ./! .,o2! :,4d! ]/:(4(),4%! ./! C$3,;! A/$%%,(4.!
I/$92-.$-2! .X24! ,88-2%%28! ,11! .X2! ]/:(4(),4! -2=$722%! ,%! u211! ,%! .X/%2! -2,8d! ./!
82+,-.*! +-/:(%(47! ./! -2%+2).! .X2(-! +-/+2-.(2%*! (4)1$8(47! .X2(-! %1,92%*! ,%! 1/47! ,%! .X2d!
-2.$-428!./!.X2!)/1/4d!./!)/4.-(3$.2!./!(.%!%$7,-!+-/8$).(/4TQJ;!
vX24! /42! ,4,1d%2%! A/$%%,(4.! I/$92-.$-2'%! 2)/4/:()! -2=/-:%! (4! Z,4./!
]/:(47/*!/42!:$%.! )/4=-/4.! .X2!823,.28!&$2%.(/4!/=!uX2.X2-! I/$92-.$-2!,3/1(%X28!
%1,92-d!(4!.X,.!.2--(./-d;!H.!u,%!)12,-!.X,.!X2!%$++-2%%28!,4d!o(48!/=!%2-9(.$82!(4!Z,(4.O
]/:(47$2*!3$.!X2!$482-%.//8! .X,.! .X2!3,)o7-/$48!/=! Z,4./!]/:(47/!u,%!8(==2-24.;!
AX2-2=/-2*!X2!X,8!./!,).!(4!,!8(==2-24.!u,d!(4!.X,.!.2--(./-d;!AX2!8(%)$%%(/4!7/2%!3,)o!./!




E4! 4/$921! /-8-2! 82! )X/%2%! =$.! ,$%%(.Ç.! 5.,31(! 8,4%! 1,! +,-.(2! 82! 1ÄF%.;! A/$%%,(4.!
-5$4(.! %$-! 1,! 7-,482! +1,)2! 82! 1,! 9(112! ./$.2! 1,! +/+$1,.(/4*! 2.! +-/)1,:,! 1,! 1(32-.5!
7545-,12! 82%! 2%)1,92%;! I2%! 4/(-%! 82! 1ÄF%.! 82924$%! 1(9-2%! 9(-24.! 8,4%! A/$%%,(4.! $4!








    aMK!
!!!!
.X2!)(.28!.X2%(%T""*!uX()X!u,%! =(-%.! -2=$.28!3d!%/:2!)/4.2:+/-,-(2%!/=! .X,.!X(%./-(),1!
2+(%/82! 1(o2! b2,$3-$4! \-8/$(4;! AX2! 1,..2-! ,-7$28! .X,.! .X2-2! 2@(%.28! 4/! u-(..24!
.2%.(:/4(2%! ./! +-/92! .X2! ,3/1(.(/4! /=! %1,92-d! (4! Z,4./! ]/:(47/! 3d! I/$92-.$-2T"a;!
\-8/$(4! 82)1,-28! .X,.! .X2! 31,)o! h242-,1! +-2%2-928! %1,92-d! (4! g(%+,4(/1,! =/-! .u/!
-2,%/4%S! =(-%.*! (=! X2! ,3/1(%X28! %1,92-d*! X2! u/$18! 9(/1,.2! X(%! +-/:(%2! ./! -2%+2).! .X2!





./! $482-%.,48! .X2(-! -2%+2).(92! .2%.(:/4(2%! /4! .X2! )(.28! 2+(%/82;! B4! .X2! /42! X,48*!
j,8(/$! .-(28! ./! 29(824)2! .X2! 2@)1$%(9242%%! /=! Z,(4.O]/:(47$2Ä%! -29/1$.(/4! ,48!
X(7X1(7X.28!(.%!)1,%%!,48!-,)(,1!)/:+/424.%;!g2!%$%.,(428!.X,.!.X2!-29/1$.(/4!?/(428!.X2!
31,)o%! ,48! .X2! .A6'$%#( ./72.X2-*! 824d(47! .X2! 12,82-%X(+! /=! .X2! .A6'$%#! (4! .X,.!






./! b/),! k(7$,! ,48! 2924! o2+.! %/:2! 31,)o%! ,48! =-22O)/1/$-28! ,%! %1,92%! (4! .X2! 42u!
]/:(4(),4! ,-:d;! g2! %$3:(..28! .X2:! ./! 2@.-2:2! u/-o! )/48(.(/4%! ,48! +1,4428! ./!
-2.$-4! .X2:! ./! %1,92-d!uX24! .X2! -(%o! /=! ,! l-24)X! )/$4.2-O,..,)o!u,%! /92-T"N;! B.X2-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T""! jBp\!<BkZ*!aQQMS!"PK>!CBf]FfB!jHCgFI*!aQQ`S!aNM;! AX2! 1,..2-!3,%2%!X(%! .X2%(%!/4! #/%5!h,3-(21!
h,-)^,'%! 2%%,d*! /41d! .X,.! h,-)^,! 4292-! :24.(/428! .X2! ,3/1(.(/4! /=! %1,92-d! (4! .X2! .2@.! &$/.28! 3d!
C/-82-/!j()X21;!!

















%$==2-28! ./! &$(.! .X2! +1,4.,.(/4%YT"`;! \+,-.! =-/:! .X2! .2%.(:/4(2%! /=! .X2! 8(==2-24.!
u(.42%%2%!,48!=/-2(74!)/::(%%(/42-%!(4!Z,4./!]/:(47/*!uX()X!:(7X.!32!:,4(+$1,.28!
./!%2-92!8(==2-24.!(4.2-2%.%*!.X2-2!(%!,4/.X2-!=,).$,1!29(824)2!.X,.!%22:%!./!+-/92!.X,.!
I/$92-.$-2! 4292-! %$++-2%%28! %1,92-d! (4! Z,4./! ]/:(47/;! \%!u,%! %.,.28! 32=/-2*! -(7X.!
,=.2-! .X2! 2%.,31(%X:24.! /=! X(%! 42u! -27(:2! (4! .X,.! .2--(./-d*! X2! .//o! %/:2! 82)(%(92!
(4(.(,.(92%!./!-2%./-2!.X2!2)/4/:d!/=!Z,4./!]/:(47/S!=/-!2@,:+12*!.X2!(4.24%(=(),.(/4!










d! 1(3-2%! )/:/! aPQ! 12%! 8,4! =$%(1! d! ),-.$)X2-,%! d! 8,4! +-(4)(+(/! ,! 24%2W,-12%! ! 21!
2@2-)()(/!24!l-,4)5%!)/4!P!,d$8,4.2%!82!211/%!d!%,-724./%!d!%(4!+2-:(.(-12%!%,1(-!4(!
,[4!)/4!)$%./8(,!,!%$%!),%,%*!+$2%!1/%!:e%!),%,8/%*!d!82!/=()(/!&$2!=$2!1/!&$2!82?_!
21! h242-,1! +,-,! 1,! =/-:,V(_4! 821! f27(:(24./! )/4! 1,! +,-.2! 821! b,.,11_4>! 24! 2%.,!
,=1())(_4!d!)/4=1()./!2%.,9,!1,!)($8,8!24!2%.2!8^,;!!
!
AX2! %,:2! ,%! .X2! ]/:(4(),4! /==()2-%! (4! .X2! %+-(47! /=! "`JM*! I/$92-.$-2! +-2.24828! ./! =-22! .X2!
]/:(4(),4! %1,92%! ./! ?/(4! .X2:! ./! X(%! ,-:d! ,48! 82=248! X(%! .2--(./-(2%! =-/:! ,! l-24)X! 2@+28(.(/4;!
g/u292-*! .X/%2!31,)o! ,48! =-22O)/1/$-28! %/18(2-%! 1(928! (4! ,! %.,.2!/=! %1,92-d!)*( ='2$%! ,48!u/$18!32!
-2.$-428!./!.X2(-!+-(:(.(92!)/48(.(/4!uX24!.X2!2@.2-4,1!.X-2,.%!./!I/$92-.$-2'%!-27(:2!8(%,++2,-28;!!
T"T!\gk*!F*!3;! NJ*! 2;! "P*!8;! a3;! Uj,4(=(2%./!X(%._-()/;;;Y>!CBf]FfB!jHCgFI*!aQQ`S!aNP;! AX2!]/:(4(),4!
X(%./-(,4!)/4.-,8().%!X(:%21=*!%(4)2!X2!824(28!.X2!+-2%2-9,.(/4!/=!%1,92-d!3d!I/$92-.$-2!3$.!,8:(..28!
.X2! 2@(%.24)2! /=! )/:+$1%/-d! 1,3/$-*! uX()X! u,%! ,! X(8824! =/-:! /=! %1,92-d>! k\b\#BAg*! aQQ`S! a``;!





    aPQ!
!!!!
:$%.!)/4)1$82! .X,.! .X2d!u/$18!4/.!X,92!7/42!3,)o! ./! .X,.!)/1/4d!$412%%! .X2d!)/$18!
$%2! %1,92! 1,3/$-! ,7,(4;! AX(%! Xd+/.X2%(%! (%! -2(4=/-)28! 3d! .X2! =,).! .X,.! \4./4(/! 821!
j/4.2*! uX/%2! =,:(1d! X,8! 3224! 1(4o28! ./! .X2! %$7,-! 2)/4/:d! (4! Z,4./! ]/:(47/*!
82%)-(328! I/$92-.$-2! ,%! U21! 427-/!:e%! 8(%.(47$(8/! 82! ./8/%! 1/%! &$2! X,4! 2?2-)(8/! 21!
:,48/!24!1,!(%1,YT"K;!H=!.X2!31,)o!h242-,1!X,8!%$++-2%%28!%1,92-d*!.X2!uX(.2!]/:(4(),4%!
u/$18!X,92!4292-!82%)-(328!X(:!.X,.!u,dT"J;!!
I/$92-.$-2'%! (4(.(,.(92! /4! %1,92-d! (4! Z,4./! ]/:(47/!:$%.! 4/.! 32! -27,-828! ,%!
%$-+-(%(47*! 4/-! 32! %224! ,%! )/4.-,8()./-d! ,.! ,11*! %(4)2! (.! u,%! )/:+12:24.28! 3d! X(%!
8(%+/%(.(/4%!/4!1,3/$-!(4!Z,(4.O]/:(47$2;!l(-%.*! (4!"KQQ!X2!(%%$28!,!U<-/)1,:,.(/4!/4!
I,3/$-Y*!(824.(=d(47!,7-()$1.$-2!,%!.X2!:,(4!7$,-,4.22!=/-!Z,(4.O]/:(47$2'%!+-/%+2-(.d!
,48!+$31()! %2)$-(.d;!g2! %,(8! .X,.*! 7(924! .X2! (:+/-.,4)2!/=! .X,.!2)/4/:()!,).(9(.d*! ,11!
.X2! =/-:2-! %1,92%! /=! Z,(4.O]/:(47$2!X,8! ./!u/-o! .X2! 1,48!$482-! .X2! %$+2-9(%(/4!/=!
%/:2!/==()2-%;!AX$%*!X2!X/+28!./!2-,8(),.2!1,V(42%%*!./!o22+!+$31()!/-82-!,48!./!-2%./-2!
.X2!=/-:2-!+-/%+2-(.d!/=! .X2!)/1/4dTaQ;!\=.2-! .X,.*! (4!\+-(1!"KQ"!A/$%%,(4.!I/$92-.$-2!
%$::28!$+!X(%!(82,%!/4!,7-()$1.$-2!,48!.X2!1,3/$-!-27(:2!(4!.X2!C/4%.(.$.(/4!/=!Z,(4.O
]/:(47$2;!A/!327(4*!X2!,3/1(%X28!%2-9(.$82!=/-292-S!.X2-2!)/$18!4/.!2@(%.!,4d!%1,92%!(4!
Z,(4.O]/:(47$2*!uX2-2! 292-d/42!u,%!3/-4*! 1(928! ,48!8(28! =-22Ta";!E+! ./! .X,.! +/(4.*!
h242-,1! I/$92-.$-2! u,%! ,++,-24.1d! 1/d,1! ./! .X2! +-(4)(+12%! .X,.! (4%+(-28! .X2! l-24)X!
f29/1$.(/4*!,%!u211!,%!./!X(%!/u4!+-/)1,:,.(/4!=/-!$4(92-%,1!=-228/:!(4!.X2!%+-(47!/=!
"`JP*!uX24!X2!?/(428!.X2!f2+$31(),4!,-:dTaa;!b$.!(4!.X2!%(@.X!.(.12!/=!.X2!C/4%.(.$.(/4*!
U]21! )$1.(9/! d! 821! )/:2-)(/Y*! I/$92-.$-2! 82=(428! .X2! )/1/4d! ,%! ,4! 2%%24.(,11d!





.X,.! 4/! /42! /++/%28! X(:*! ,+,-.! =-/:! .X2! )12-7d! ,48! %/:2! (48(9(8$,1%;!j,d32*! .X2! %/)(,1! 7-/$+%!







TaM! kFZbHAA*! 9%A##'",$( 0N;A5*&$A&*;;;S! PK;I/$92-.$-2! $%28! ,! +,.2-4,1(%.()! ./42! ./! 82%)-(32! .X2! 1,3/$-!
-27(:2S! UC,8,! +1,4.,)(_4! %2-e! $4,! )//+2-,.(9,! &$2! -2&$(2-,! 1,! -2$4(_4! 82! )$1.(9,8/-2%! d!
    aP"!
!!!!





\-.;!"`;!AX2! (4.-/8$).(/4!/=! )$1.(9,./-%! (48(%+24%,312! ./! .X2! -2O2%.,31(%X:24.!,48!






.X2! =(218! u/-o2-%*! %+2)(,11d! .X2! )$1.(9,./-%*! u,%! 92-d! %(:(1,-! ./! .X2! %1,92! )/48(.(/4;!




.X2d! u2-2! /==()(,11d! =-22>! /4! .X2! /.X2-! X,48*! uX2-2,%! .X2! +1,4.2-%! X,8! +-29(/$%1d!
2-,%28!2,)X!%1,92Ä%!u(11!$%(47!9(/124)2*!I/$92-.$-2!,44(X(1,.28!.X2!U(4%$-724.!2.X/%Y!/=!
.X2! =(218! u/-o2-%! ,48! .X2! )$1.(9,./-%! )-2,.(47! .X2! )/112).(92! )/4%)(24)2! /=! UZ,(4.O
]/:(47$2YTaN;! g2! .X24! )/49(4)28! 292-d/42! ./! %,)-(=()2! +-(9,.2! (4.2-2%.%! =/-! Z,(4.O







TaN!!jC];! bFCqIFZ*! aQQQS! KTJ;! g2-2*! .X2! ,$.X/-! 82=(42%! .X2! %21=O1(32-,.(/4! 2.X/%! ,%! .X2! %1,92%'!
+2-:,424.2!8(%)/4.24.!u(.X! .X2(-! )/48(.(/4*!uX()X!32),:2!:,4(=2%.! (4! )2-.,(4!292-d8,d!+-,).()2%!
.X,.! u2-2! 4/.! ,(:28! ,.! 82%.-/d(47! .X2! %1,92! %d%.2:! ,.! /4)2*! 3$.! ,.! $482-:(4(47! (.! %1/u1d! =-/:!
u(.X(4;!p2.*!j)];!b2)o12%!321(292%!.X,.!,11!.X2!%1,92%!u(%X28!./!)/4&$2-!=-228/:*!uX()X!(%!4/.!.-$2*!
%(4)2! .X2!21(.2! %1,92%! 1/4728! =/-! =-228/:*!uX2-2,%! .X2!:,%%!/41d!,%o28! =/-! .X2!,:21(/-,.(/4!/=! (.%!
)/48(.(/4;!AX,.!(%!uXd*!(4%.2,8!/=!U%21=O1(32-,.(/4Y!2.X/%*!H!+-2=2-!./!$%2!.X2!.2-:!U(4%$-724.!2.X/%Y*!
uX()X! H!321(292!:/-2!,))$-,.2S!,11! .X2! %1,92%!u2-2!,7,(4%.! .X2! %1,92! %d%.2:*!3$.!4/.!,11! 1//o28! =/-!
=-228/:!=-/:!.X2!%.,-.;!!
    aPa!
!!!!
I/$92-.$-2Ä%! (4(.(,.(92%! ),4!32!2,%(1d!$482-%.//8! (=!/42! .,o2%! (4./!,))/$4.!X(%!
/-(7(4%S!X2!u,%!,!2&K%6*!,48!,4!21(.2!%1,92;!AX2-2=/-2*!u(.X!.X2!<-/)1,:,.(/4!/4!I,3/$-!
,48!Z,(4.O]/:(47$2'%!C/4%.(.$.(/4*!X2!=$1=(1128!.X2!+-/7-,:!/=!.X2!31,)o!2'A)"66%#!/42*!










H4! .X2!+-2%24.!2+(7-,+X*! H!X(7X1(7X.! .X2!:,%%(92!%$++/-.!/=! .X2!]/:(4(),4%! ./!
.X2!4,9,1!2@+28(.(/4!%24.!3d!k,+/12/4!./!.2-:(4,.2!I/$92-.$-2Ä%!-27(:2!(4!g(%+,4(/1,;!




vX24! k,+/12/4! o42u! ,3/$.! I/$92-.$-2'%! +-/)1,:,.(/4! /=! Z,(4.O]/:(47$2'%!
C/4%.(.$.(/4! (4!\+-(1!"KQ"*!X2!u,%! =$-(/$%S! .X2!31,)o!h242-,1!X,8!8(%/32d28!X(:!,48!
X,8!)12,-1d!.,o24!%292-,1!82)(%(92!%.2+%!./!:,o2!.X,.!)/1/4d!(482+24824.Ta`;!AX$%*!3d!
1,.2! "KQ"*! X2! %24.! ,! 4,9,1! 2@+28(.(/4! ./! .2-:(4,.2! I/$92-.$-2'%! %$+-2:,)d! (4!
g(%+,4(/1,;! AX2! +/%(.(/4! /=! .X2! l(-%.! C/4%$1! u,%! 92-d! 8(==()$1.S! /4! .X2! /42! X,48*! X2!
u(%X28! ./! 7,(4! I/$92-.$-2'%! ,==2).(/4! ./! 3-(47! X(:! )1/%2-! ,48!82+/%2!X(:!uX24! .X2!




Ta`!!k\b\#BAg*! aQQ`S! a`POa`N;! AX/$7X! I/$92-.$-2! -2=$%28! .X2! b-(.(%X! /==2-%! ./!:,o2! Z,(4.O]/:(47$2!
(482+24824.*!X2!u(%X28!./!+-2%2-92!(.%!,$./4/:d!=-/:!l-,4)2*!%/!X2!%.,d28!,%!)/::,482-O(4O)X(2=!
/=!.X2!uX/12!(%1,48!,48!)/$18!)/4=-/4.!k,+/12/4!b/4,+,-.2'%!,$.X/-(.d;!!





]/:(47$2'%! +-2%24.! %.,.$%TaK;! AX,.! u,%! uXd! .X2! l(-%.! C/4%$1! %.,-.28! ./! .X(4o! /=! ,!
%/1$.(/4! ./! X(%! +-/312:! =-/:! 2,-1d! "KQQ;! g2! X,8! .u/! /+.(/4%S! X2! )/$18! -2%+2).!
I/$92-.$-2'%!-$12!,48*!,.!.X2!%,:2!.(:2*!:,o2!,11!.X2!42)2%%,-d!,--,472:24.%!./!7-,4.!
l-,4)2! .X2! 2@)1$%(92! )/::2-)2! u(.X! .X,.! .2--(./-d*! 3$.! X2! )/$18! ,1%/! (49,82! Z,(4.O
]/:(47$2*!,--2%.! .X2!31,)o!)X(2=%*! .,o2!.X2:!./!l-,4)2!,48!-2.$-4!.X2! 1,48%!./! .X2(-!
=/-:2-!/u42-%;!H4(.(,11d!X2!82)(828!./!o22+!I/$92-.$-2!,%!X(%!-2+-2%24.,.(92*!,%!1/47!,%!
X2!)/:+1(28!u(.X!X(%!/-82-%*!3$.!.X2!1,..2-!%//4!29(824)28!.X,.!X2!u/$18!4292-!/32d!
k,+/12/4;! g(%! (4.24.(/4%! 32),:2! :,4(=2%.! 2%+2)(,11d! uX24! X2! (:+-(%/428! f/$:2*!
(49,828! Z,4./!]/:(47/! ,48! +-/:$17,.28! .X2! C/4%.(.$.(/4! /=! Z,(4.O]/:(47$2;! Z(4)2!
3/.X! (4(.(,.(92%!)/49(4)28!k,+/12/4!.X,.!X2!)/$18!4/.!o22+!I/$92-.$-2! (4!+/u2-!,4d!
:/-2*!X2!+1,4428!./!72.!-(8!/=!X(:!,48!-2O2%.,31(%X!l-,4)2'%!)/4.-/1!/92-!g(%+,4(/1,TaJ;!!
k,+/12/4! ,++/(4.28! X(%! 3-/.X2-O(4O1,u*! h242-,1! CX,-12%OG()./-OF::,4$2112!
I2)12-)*! ,%! )/::,482-! /=! .X2! :(1(.,-d! 2@+28(.(/4! ./! Z,(4.O]/:(47$2TMQ;! B4! "K!
k/92:32-! "KQ"*! k,+/12/4! u-/.2! ./! I/$92-.$-2! ,48! ./18! X(:! ./! u21)/:2! I2)12-)!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TaK! AgHFfZ*! 9/1;! HHH*! "KPNO"KNMS! MTK;! AX2! %(.$,.(/4!u,%! ,uou,-8*! ,%! I/$92-.$-2! X,8! +-2%2-928! %1,92-d!





24)/$-,728! ./! %248! .X2!2@+28(.(/4! ./! Z,(4.O]/:(47$2!,=.2-! .X2!<2,)2!/=! I$459(112*! /4!J! l23-$,-d!
"KQ"*!uX()X!.2-:(4,.28!.X2!u,-!32.u224!l-,4)2!,48!.X2!\$%.-/Og$47,-(,4!F:+(-2;!AX,.!A-2,.d!128!
.X2!u,d! ./! .X2! <2,)2!/=!\:(24%*! /4! aN!j,-)X! "KQa*!uX()X!+$.! ,4! 248! ./! .X2!X/%.(1(.(2%! 32.u224!
l-,4)2!,48!h-2,.!b-(.,(4;!AX2!42u!F$-/+2,4!)/4.2@.!,11/u28!k,+/12/4!./!82%.(42!:/%.!/=!X(%!.-//+%!
./!/.X2-!=-/4.%*!1(o2!=/-!(4%.,4)2!Z,(4.O]/:(47$2;!H4!,88(.(/4*!k,+/12/4'%!+1,4!./!)/4&$2-!F7d+.!,48!
=/$48! ,! l-24)X! F:+(-2! (4! .X2! F,%.*! ./! )/$4.2-3,1,4)2! .X2! b-(.(%X! 7-/u(47! +-2%24)2! .X2-2*! X,8!










    aPP!
!!!!
+-/+2-1d!,%! .X2!l(-%.!j,7(%.-,.2!/=! .X2!)/1/4d;!\++,-24.1d!I2)12-)'%!:,(4! .,%o!u,%! ./!
-$12!.X2!(%1,48!(4!.X2!4,:2!/=!.X2!l-24)X!f2+$31()!,48!)X,472!%/:2!212:24.%!/=!.X2!
C/4%.(.$.(/4! /=! "KQ"! .X,.! X,-:28! .X2! :2.-/+/1(.,4! (4.2-2%.%*! 1(o2! =/-! 2@,:+12! .X2!
2:+X,%(%! +$.! /4! Z,(4.O]/:(47$2'%! ,$./4/:d! =-/:! <,-(%;! C/4)2-4(47! .X2! 1,..2-*!
k,+/12/4!./.,11d!$482-%.//8!.X,.!I/$92-.$-2!X,8!.,o24!.X/%2! (4(.(,.(92%! (4!92-d!)-(.()!
)(-)$:%.,4)2%*! uX24! (.! u,%! 42)2%%,-d! ./! %.-247.X24! X(%! /u4! +/%(.(/4*! 3$.! ,.! .X,.!
:/:24.!.X2!%(.$,.(/4!u,%!8(==2-24.!,48!k,+/12/4!,-7$248/!.X,.!.X2!C/4%.(.$.(/4!X,8!
./!)/:+1d!u(.X!l-,4)2'%!u(%X2%TM";!!
AX2!l-24)X!4,9,1!2@+28(.(/4!)/4%(%.28!/=!2(7X.! 1(..12! %&$,8-/4%*! (4.27-,.28!3d!
l-24)X*!Z+,4(%X!,48!]$.)X!92%%21%!.X,.!82+,-.28!=-/:!.X2!+/-.%!/=!I/-(24.*!f/)X2=/-.*!
Ce8(V*! A/1/4*! b-2%.*! g,9-2! ,48! l12%(47$2;! l/-! X(%! +,-.*! I2)12-)! 2:3,-o28! (4! b-2%.! (4!
]2)2:32-!,48!,--(928!./!I2!C,+!(4!l23-$,-d*!),--d(47!k,+/12/4'%!+-/)1,:,.(/4!./!.X2!
(4X,3(.,4.%! /=! 3/.X! X2:(%+X2-2%! /=! g(%+,4(/1,TMa;! H4! .X,.! 8/)$:24.*! k,+/12/4!
)/4=(-:28!.X2!=-228/:!,48!.X2!2&$,1(.d!/=!,11! .X2!+2/+12!/=!.X2! (%1,48*!-27,-812%%!/=!
.X2(-! )/1/$-*! 2@)$%(47! .X2! l-24)X! h/92-4:24.! =/-! 4/.! 32(47! ,312! ./! %248! ,! uX(.2!
2@+28(.(/4! ./!g(%+,4(/1,! .(11! .X24*! 8$2! ./! .X2! F$-/+2,4!u,-TMM;! \+,-.! =-/:! .X2! )(.28!






,%"&#*!82%!/-8-2%!+/$-!%2-9(-!24!l-,4)2!,92)! 12$-%!7-,82%*! 12%! =,(-2!*.3'&RA*&! %$-!
X$(.! /$! 8(@! 3â.(:24%*! 8,4%! ./$%! 12%! +/-.%! 82! 1,! )/1/4(2! 21! 12%! 8(-(72-! %$-! b-2%.! 2.!
A/$1/4>!(1!829,(.!)K#'&.*&($%A#(6*#(,%"&#!L;;;RTMP;!
!









    aPN!
!!!!
8(==2-24.!+/(4.%!/=!g(%+,4(/1,;!l/-!(4%.,4)2*!.X2!/42!)/::,4828!3d!h242-,1!q2-92-%,$!
,++2,-28! (4! =-/4.! /=! .X2! )(.d! /=! Z,4./! ]/:(47/*! /4! a! l23-$,-d! "KQa;! \.! =(-%.*! .X2!
7,--(%/4! /=! .X2! )(.d*! )/::,4828! 3d! h242-,1! #2,4O#,)&$2%! ]2%%,1(42%! ,48! <,$1!
I/$92-.$-2*! -2%(%.28!,48!82)-228!:,-.(,1! 1,u! ./!+-2%2-92!+$31()!/-82-;!g/u292-*! .X2!
l-24)X!+-2%%$-2!u,%!.//!:$)X!=/-!(.!,48!]2%%,1(42%!X,8!./!12,92!&$()o1d*!(4!/-82-!./!7/!
./!Z,(4.O]/:(47$2!,48!X21+!I/$92-.$-2!82=248!.X,.!.2--(./-d*!uX()X!.X2!l-24)X!u2-2!
2%+2)(,11d! (4.2-2%.28! (4! /))$+d(47! ./! +$.! (.! $482-! l-,4)2'%! %/92-2(74.d! ,7,(4TMN;!
k292-.X212%%*!]2%%,1(42%'!82+,-.$-2!8(8!4/.!:2,4!.X2!l-24)X!(::28(,.2!/))$+,.(/4!/=!
.X,.!)(.d;! H4! =,).*!q2-92-%,$!X,8!:,4d!8(==()$1.(2%S!X(%!:24!/41d!)/4.-/1128!.X2! =/-.!/=!
Z,(4.!h(112%*!,48! .X2!%2,!u,%! .//!)X/++d!./!8(%2:3,-o! .X2!l-24)X!.-//+%;!j/-2/92-*!
<,$1!I/$92-.$-2!%.(11!-2%(%.28!(4!.X2!),+(.,1!,48!-2O)/4&$2-28!Z,(4.!h(112%*!.//*!3$.!X,8!
4/!%$++/-.!3d!.X2!]/:(4(),4!+2/+12*!%(4)2!q2-92-%,$!X,8!+-29(/$%1d!%+-2,8!.X2!42u%!






h(924! .X2! )(-)$:%.,4)2%*! .X2! (4X,3(.,4.%!/=! Z,4./!]/:(47/! =(4,11d!82)(828! ./!
$+-,(%2! ,7,(4%.! <,$1! I/$92-.$-2! /4! J! l23-$,-dTM`;! \u,-2! /=! X(%! )-(.()! %(.$,.(/4*! .X,.!
h242-,1! %24.! .u/! )/::(%%(/42-%! ./! ,%o! X(%! 3-/.X2-! ./! %248! =/-)2%! ./! .X2! F,%.;! AX2!
/$.)/:2!/=!2924.%!)/4=(-:28!A/$%%,(4.!I/$92-.$-2'%!%$%+()(/4!/=!I2)12-)'%!%2)-2.!+1,4!
./! 8/! ,u,d! u(.X! .X2! 31,)o! 7/92-4:24.;! AX,.! u,%! uXd! X2! %24.! 3,)o! .X2! %,(8! .u/!
)/::(%%(/42-%!./!X(%!3-/.X2-!u(.X!.u/!12..2-%S!/42!/=!.X2:!u,%!%2)-2.*!,48!)/4.,(428!
I/$92-.$-2'%! /-82-%! ./! -2%(%.! q2-92-%,$*! uX2-2,%! .X2! /.X2-! /42! )/4.,(428! .X2! 31,)o!
h242-,1'%! 82)1,-,.(/4! /=! 7//8! u(11! ./u,-8%! I2)12-)*! ,%! u211! ,%! X(%! /-82-%! ./! -2,)X! ,!
+2,)2=$1! ,7-22:24.! u(.X! .X2! l-24)X! ,-:d;! H=! .X2! l-24)X! /==()2-%! ,--2%.28! .X2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!




    aPT!
!!!!
)/::(%%(/42-%*! .X2d! u/$18! X(82! .X2! =(-%.! 12..2-! ,48! %X/u! /41d! .X2! %2)/48! /42*! ./!
)/49(4)2! .X2:! /=! .X2! 31,)o%'! +2,)2=$1! (4.24.(/4%TMK;! E4=/-.$4,.21d! =/-! A/$%%,(4.!
I/$92-.$-2'%! ),$%2*! X(%! +-2),$.(/4%! u2-2! $%212%%S! .X2! l-24)X! ,-:d! ,--2%.28! .X2:*!
o(1128! .X2:! ,48! =/$48! .X2! %2)-2.! 8/)$:24.*! .//*! uX()X! .X2d! X,4828! ./! q2-92-%,$!
(::28(,.21d;!l-/:!.X,.!:/:24.!/4*!q2-92-%,$!/41d!u(%X28!./!:,o2!<,$1!I/$92-.$-2!
%$--2482-!$4)/48(.(/4,11d*!uX()X!X,++2428!3d!1,.2!l23-$,-dTMJ;!
\=.2-! (.%! .-($:+X! (4! Z,4./!]/:(47/*! .X2! l-24)X! ,-:d!u,%!u(.X! 4/! 8/$3.! .X2!
]/:(4(),4%Ä!/41d!X/+2!,7,(4%.!.X2!31,)o!.X-2,.!=-/:!.X2!v2%.;!l/-!.X,.!-2,%/4*!.X/$7X!
.X2!]/:(4(),4%!,1u,d%!8(%+21128!l-,4)2*!,=.2-!I/$92-.$-2Ä%!(49,%(/4!.X2d!+-2=2--28!.X2!
l-24)X! 7/92-4:24.! ./! .X2! 31,)o! 8/:(4,.(/4*! %(4)2! l-,4)2! -2+-2%24.28! %.,3(1(.d;!
\).$,11d*! .X2! 42u! 7/92-4/-! /=! Z,4./! ]/:(47/*! h242-,1! ]2%=/$-4,$@*! ./18! .X2!
]/:(4(),4%!./!%.,d!),1:!,48!7/!3,)o!./!.X2(-!8,(1d!-/$.(42*!+-/:(%(47!.X2:!.X,.!+2,)2!
u/$18!-2(74!(4!Z,4./!]/:(47/!,=.2-!.X2!2@+$1%(/4!/=!.X2!31,)o!7/92-4/-%TPQ;!I2)12-)*!(4!
.X2!4,:2!/=!k,+/12/4*!,%o28! #/,&$^4!h,-)^,! ./!X,48!Z,4./!]/:(47/!/92-! ./!l-,4)2!























    aP`!
!!!!
(824.(.d! )12,-1d*! %/*! (4! .X2! 248*! 3/.X! .X2! g,(.(,4! ,48! .X2! ]/:(4(),4! 7/92-4:24.%!
-27,-828!.X2:!,%!+-/312:,.()!212:24.;!!!
#2,4O#,)&$2%! ]2%%,1(42%! X,8! 32)/:2! )/::,482-O(4O)X(2=! /=! Z,(4.O]/:(47$2!
,=.2-! A/$%%,(4.! I/$92-.$-2'%! ,--2%.! 3d! I2)12-)*! 3d! 2,-1d! #$42! "KQa;! \%! .X2! 42u!31,)o!
7/92-4/-!/=!Z,(4.O]/:(47$2*!X2!(:+/%28!X(%!,$.X/-(.d!/92-!.X2!/.X2-!31,)o!/==()2-%TPa;!
AX2-2!,-2!:,4d!)X,4)2%! .X,.!X2!32.-,d28!A/$%%,(4.! I/$92-.$-2!u(.X! .X2!X21+!/=! .X2!
l-24)X!./!.,o2!X(%!+/%.;!\%!,!)/4%2&$24)2*!(4!"KQM*!uX24!I/$92-.$-2!X,8!,1-2,8d!3224!
,--2%.28!,48!%24.! ./! .X2!+-(%/4!/=!l/-.!82! #/$@*! (4! .X2!l-24)X!3/-82-*!]2%%,1(42%!8(8!
4/.!4228! .X2!l-24)X!X21+!,4d:/-2!,48! -29/1.28!,7,(4%.! I2)12-)*! (4,$7$-,.(47!,!42u!
+X,%2! /=! .X2! u,-! 32.u224! 31,)o%! ,48! uX(.2%! (4! g(%+,4(/1,;! l-/:! .X,.! :/:24.! /4*!
:,4d!l-24)X!%/18(2-%!8(28!(4!.X2!3,..12=(218*!,48!:,4d!/.X2-%!%$))$:328!./!.X2!d211/u!
=292-*! uX()X! 2924! o(1128! h242-,1! I2)12-)*! .//;! I2)12-)'%! +/%.! u,%! .,o24! 3d! h242-,1!
f/)X,:32,$*!uX/!u,%!$4,312!./!(:+-/92!.X2!%(.$,.(/4!/=!.X2!l-24)X!.-//+%!u(.X(4!.X2!
(%1,48S! X2! 1,)o28! I2)12-)'%! )X,-(%:,! ,48! u,%! 2@.-2:21d! )-$21! u(.X! .X2! 31,)o! ,-:d*!
24-,7(47!X(%!242:(2%!u(.X!X(%!,..(.$82;!!
\%!,! )/4%2&$24)2!/=! .X2!,=/-2:24.(/428!)(-)$:%.,4)2%*! .X2!31,)o!,-:d!32,.!
.X2! l-24)X! .-//+%! (4! :,4d! (:+/-.,4.! 9()./-(2%S! =/-! 2@,:+12*! .X2! )/4&$2%.! /=! l/-.!
G2-.(6-2%! /4! "K! k/92:32-! "KQMTPM;! \u,-2! /=! X(%! (4,3(1(.d! ./! -2%(%.! X(%! -(9,1%*!
f/)X,:32,$! %.,-.28! .X2! l-24)X! 29,)$,.(/4! /=! Z,(4.O]/:(47$2! .X2! 8,d! ,=.2-! .X,.!
2+(%/82;!H4!.X2!:2,4.(:2*!]2%%,1(42%!8(%)$%%28!.X2!=$.$-2!/=!Z,(4.O]/:(47$2!u(.X!.X2!
/.X2-! 31,)o! /==()2-%! ,48*! 3d! 1,.2! k/92:32-*! X2! 82)(828! ./! :,o2! .X2! )/1/4d!
(482+24824.;! AX2! 31,)o! 7/92-4/-%! .X24! ,8/+.28! .X2! l-24)X! =1,7! u(.X/$.! .X2! uX(.2!
%.-(+2!,48!)X,4728!.X2!4,:2!/=! .X2! .2--(./-d*!Z,(4.O]/:(47$2*! =/-! .X2!u/-8!$%28!3d!










    aPK!
!!!!
#,4$,-d!"KQPS!.X2!=(-%.!31,)o!(482+24824.!-2+$31()!(4!X(%./-d!X,8!3224!3/-4TPP;!!
\=.2-! 21(:(4,.(47! .X2! l-24)X! =-/:! .X2! %)242*! ]2%%,1(42%'! 42@.! .,-72.! u,%! ./!
%$3:(.!.X2!Z+,4(%X!(4X,3(.,4.%!/=!Z,4./!]/:(47/*!uX/!X,8!3224!$482-!l-24)X!-$12!=/-!
.X2! 1,%.! d2,-;! ]2%%,1(42%! X,8! ,1-2,8d! 128! %/:2! ,-:28! 2@+28(.(/4%! (4! .X2! ]/:(4(),4!
3/-82-*!32=/-2!X(%!,++/(4.:24.!,%!42u!)/::,482-O(4O)X(2=!/=!Z,(4.O]/:(47$2*!uX24!




821!j/4.2!,-7$28! .X,.! .X2! (4X,3(.,4.%!/=! .X2!C(3,/! -27(/4!u2-2! .2--(=(28!uX24! .X2d!
o42u! ,3/$.! l2--,48'%! 82+,-.$-2! ./! .X2! ),+(.,1S! .X2d! o42u! .X,.*!u(.X/$.! X(%!:(1(.,-d!
,(8*!.X2d!u2-2!8//:28!./!32)/:2!]2%%,1(42%'!42u!%$3?2).%TPN;!!
g/u292-*! .2%.(:/4(2%! /=! .X2! ,..(.$82! /=! .X2! (4X,3(.,4.%! /=! .X2! ]/:(4(),4!





X21+12%%! ,7,(4%.! .X2! g,(.(,4! ,-:d;! g24)2*! .X2! g,(.(,4! X(%./-(,4! ,-7$28! .X,.! .X2d!
%$3:(..28!./!g,(.(!9/1$4.,-(1d!3d!j,d!"KQPTPT;!B42!)/$18!.X(4o!.X,.!\-8/$(4!u,%! ?$%.!
:,4(+$1,.(47!.X2!,).$,1!=,).%!./!4/.!)-(:(4,1(%2!]2%%,1(42%'!2@+28(.(/4!,48*!,.!.X2!%,:2!
.(:2*! ./! %X/u! .X,.! .X2! 1,..2-! (49,828! Z,4./! ]/:(47/! 32),$%2! %/:2! ]/:(4(),4%!
24)/$-,728! X(:! ./! 8/! %/;! b$.! (=! /42! .,o2%! (4./! ,))/$4.! .X2! )/:+12@! -2,1(.d! /=! .X2!
]/:(4(),4!3/-82-*!uX()X!X,%!3224!,4,1d%28!(4!.X2!=(-%.!,48!.X2!%2)/48!)X,+.2-!/=!.X(%!
-2%2,-)X*! .X2! 9/1$4.,-d! %$3:(%%(/4! /=! .X2! +2/+12! /=! .X2! C(3,/! ./! ]2%%,1(42%! %22:%!
:/-2! .X,4! +/%%(312;! H48228*! .X2! +2/+12! /=! .X2! =-/4.(2-! :,d! =221! )1/%2-! ./! .X2(-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TPP! \gk*!F*!3;!TK*!2;!"a*!8;!"3;!Z+,4(%X!.-,4%1,.(/4!/=!]2%%,1(42%Ä!+-/)1,:,.(/4!/=! .X2! (482+24824)2!/=!
g,(.(*!%(7428!3d!j,4$21!82!h$29,-,;!h/4,c92%*!"!#,4$,-d!"KQP;>!b\pIp*!aQQPS!JJ;!AX(%!,$.X/-!%.,.2%!
.X,.!.X2!(482+24824)2!/=!g,(.(!29(824)28!.X,.!4/.!/41d!u,%!.X2!l-24)X!f29/1$.(/4!+,%%(921d!-2)2(928!








.X2! +-/Ol-24)X! )/4%+(-,)d! (4! Z,4.(,7/! 82! 1/%! C,3,112-/%*! 128! 3d! #/,&$^4! <$2d/! ,48!
l-,4)(%)/! h,V)$2! 8$-(47! .X2! 7-,8$,1! ,442@,.(/4! /=! Z,4./! ]/:(47/TPK;! AX2! =,).! .X,.!
\4./4(/! 821!j/4.2! 8(8! 4/.! %$3%)-(32! .X(%! Xd+/.X2%(%! (%! %(74(=(),4.S! X2! 1(928! (4! Z,4./!
]/:(47/!,.!.X2!.(:2!,48!o42u!.X2!-2,1(.d!/=!.X,.!.2--(./-d!+2-=2).1d!u211;!AX2-2=/-2*!X2!
)/$18! X,92! :,82! $+! .X2! (:,72! /=! .X2! (4X,3(.,4.%! /=! .X2! C(3,/! ,%! X21+12%%! +2/+12!
,7,(4%.!,!X/%.(12!,..,)o!3d!]2%%,1(42%;!Z/*!X2!)-2,.28!.X2!=().(.(/$%!(82,!/=!,!]/:(4(),4!











\! +(42! 1Ä,-:52! =-,4m,(%2! ,O.O2112! 2@+$1%52*! &$2! 9/$%! 9/$%! Ñ.2%! 2:+-2%%5%! 82!
-2)/44,Ö.-2! :/4! ,$./-(.5>! +,-! $4!:/$92:24.! 1(3-2! 2.! %+/4.,45! 82! 9/.-2! )/2$-*!
9/$%!9/$%!Ñ.2%!-,475%!%/$%!:/4!/35(%%,4)2;!<1$%!+/-.5!!1,!+-/%+5-(.5!&$Ä!1,!-$(42!
82! 1,! +,.-(2! &$2! 9/$%! X,3(.2V*! ?Ä,(! ,))$2(11(! =,9/-,312:24.! )2.! X/::,72;! ]6%! )2!





+/(4.%;! #2! 9/$%! 8/442! RA",r*( 1%A&#*! ! 8,.2-! 82! 1,! 4/.(=(),.(/4! 82! 1,! +-5%24.2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!




    aNQ!
!!!!




/=! .X2! l-24)X! h/92-4:24.! u,%! 92-d! %(:(1,-! ./! .X,.! /=! A/$%%,(4.! I/$92-.$-2! 3d! 1,.2!
"KQQ;!k,+/12/4!X,8!3224!-2)24.1d!)-/u428!l-24)X!F:+2-/-!3d!</+2!<(/$%!GHH;!\.!.X,.!






b$.! 2924! 32=/-2! X(%! (:+2-(,1! ,++/(4.:24.*! ]2%%,1(42%! X,8! X$--(28! ./! (49,82!
Z,4./! ]/:(47/*! 32=/-2! k,+/12/4! %24.!uX(.2! .-//+%! ./! g(%+,4(/1,*! $%(47! .X2! =/-:2-!
Z+,4(%X! )/1/4d! ,%! %.,72O+/(4.! ./! /-7,4(%2! ,4! ,-:28! 2@+28(.(/4! ,7,(4%.! g,(.(;! \%! X2!
422828! =(4,4)(47! =/-! X(%! :(1(.,-d! +1,4*! X2! :,82! ,! .2--(312! :(%.,o2! ,48! (:+/%28! ,!
"QQ*QQQ!8"'#$&*#!)/4.-(3$.(/4!/4!.X2! (4X,3(.,4.%!/=!.X2!C(3,/!-27(/4*! (4!2@)X,472!=/-!
X(%! +-/.2).(/4;!E4=/-.$4,.21d! =/-! X(%! (4.2-2%.%*! .X/%2! +2/+12! )/$18! 4/.! +,d! .X2! )(.28!
,:/$4.! (::28(,.21d*! ,48! ,%o28! =/-! ,! .X-22O:/4.X! 2@.-,! .(:2! ./! )/112).! (.;!
k292-.X212%%*! .X2d! %//4! -2,1(%28! .X,.! .X2d! X,8! 4/!u,d! /=! )/112).(47! .X2!:/42d! ,48!
(4&$(-28!.X2!31,)o!h242-,1!=/-!+,d(47!(.!(4!o(48*!3$.!]2%%,1(42%!-2?2).28!.X,.!+/%%(3(1(.d!
,48*!3d!:(8Oj,d!"KQP*!X2!%24.!,!31,)o!,-:d!./!Z,4.(,7/!82! 1/%!C,3,112-/%! ./!+$4(%X!
.X2:;! h242-,1! A,9,-2%*! ,! ]/:(4(),4! .X,.! X,8! 82%2-.28! ./! ]2%%,1(42%'! ,-:d! .X2!
+-29(/$%!d2,-*!128!.X2!31,)o!.-//+%!,48!)/4=-/4.28!.X2!(4X,3(.,4.%!/=!.X,.!9(11,72;!AX2(-!
,..(.$82! u,%! $4u21)/:(47! 4/.! /41d! 32),$%2! A,9,-2%! X,8! 82%2-.28! .X2:! /42! d2,-!




TNQ!!hFhhEZ*! aQQaS! "JJ;! g2! %$%.,(4%! .X,.*! (4! /-82-! ./! /92-.X-/u!]2%%,1(42%*! l2--,48! 2924! .X/$7X.! /=!
-2)-$(.(47! #2,4Ol-,4m/(%! ,48! X(%! =/-:2-! %/18(2-%*!:/%.! /=! .X2:! (4! Ce8(V! ,.! .X2! .(:2*! ./! /-7,4(%2! ,!
31,)o!,-:d!,48!,..,)o!g,(.(;!!
TN"! \f]BEHk*!9/1;!GH*!"KNMS!JQOJ";!!







g,(.(,4! =-/4.(2-*! .$-4(47! ./! .X2!l-24)X!,$.X/-(.(2%!,48!29(824)(47!,4!/39(/$%! (4%.(4).!
=/-! %$-9(9,1;! AX$%*! .X2d!32),:2!+/.24.(,1! 9().(:%! ./!]2%%,1(42%! -2+-(%,1! 32),$%2! .X2d!
X,8!3-/o24!.X2(-!u/-8!./!X(:*!,%!.X2d!X,8!82%2-.28!.X2!g,(.(,4!%(82;!!
AX2!g,(.(,4%! (49,828!Z,4.(,7/!3d!2,-1d!j,d;!AX2!h/92-4/-!/=!Z,4./!]/:(47/*!
#2,4OI/$(%! l2--,48*! /-7,4(%28! ,4! ,-:d! $482-! .X2! )/::,48! /=! j,?/-! ]2-9,$@! ./!
82=248! .X,.! +1,)2;! Z/:2! 8,d%! 1,.2-*! .X2! l-24)X! ,-:d! 24.2-28! Z,4.(,7/! u(.X/$.!
/++/%(.(/4*! .,o(47! )/4.-/1! /=! :,4d! %.-,.27()! +/(4.%! /=! .X2! )(.d;! AX2! 31,)o! 7,--(%/4*!
2@.-2:21d! u2,o2428*! -2%(%.28! (4! .X2! :,(4! %&$,-2! /=! .X2! )(.d! $4.(1! .X2! "N*! uX24! (.!
%$--2482-28!,48!29,)$,.28!.X2!+1,)2;!b$.!]2-9,$@'%!=/-)2%!u2-2!,1%/!u2,o2428!,=.2-!
.X2! :(1(.,-d! /+2-,.(/4;! l2,-(47! .X,.! X2! u/$18! 32! (4! .-/$312! (=! ]2%%,1(42%! )/$4.2-O
,..,)o28*!]2-9,$@!)/49(4)28!.X2!#',$"'/A*#*#! ./! 12,92! .X2!+1,)2! ./! (.%!/u4! 1$)o!,48!
.,o2!-2=$72!(4!Z,4./!]/:(47/;!g(%!=2,-%!u2-2!%//4!)/4=(-:28!uX24!.X2!g,(.(,4!,-:d!
u24.! 3,)o! ./! .X2! ]/:(4(),4! =-/4.(2-! ,48! %,)o28! Z,4.(,7/*! I,! G27,! ,48! C/.$d*! .X2!
.X-22!:,(4!9(11,72%!/=! .X2!C(3,/! -27(/4;!j/%.!/=! .X2(-! (4X,3(.,4.%!u24.!3,)o! ./! .X2(-!
9(11,72%!.X2-2,=.2-!,48!u2-2!,u2%.-$)o!3d!.X2!7242-,1!82%.-$).(/4;!p2.*!8,472-!u,%!4/.!
/92-! 32),$%2!]2%%,1(42%! )/$18! ,..,)o! ,7,(4*! %/! .X2!u2,1.X(2%.! =,:(1(2%! -2=$%28! ./! 7/!
3,)o!./!.X2(-!X/:2%!,48!2(.X2-!%.,d28!(4!Z,4./!]/:(47/*!/-!12=.!=/-!C$3,*!<$2-./!f()/!
,48! /.X2-! Z+,4(%X! )/1/4(2%;! j2,4uX(12*! .X2! )/::/4! +2/+12! ,48! %/:2! ,4)(24.!
=,:(1(2%! %.,d28! (4! .X2! -27(/4*! )/4%.(.$.(47! .X2! ,-:d! .X,.! u/$18! 82=248! (.! =-/:! ,4d!
/.X2-! 31,)o! ,..,)o;! A/! X21+! .X2:*! l2--,48! %24.! ,4/.X2-! 7,--(%/4! $482-! ]2-9,$@'%!
)/::,48*!.//;!!
g/u292-*!l2--,48!X,8!./!),11! .X/%2!%,:2!.-//+%!3,)o! (4!Z,4./!]/:(47/!%//4!
,=.2-;!j,d32!X2!o42u! .X,.! .X2!#',$"'/A*#*#(X,8! %$3:(..28!9/1$4.,-(1d! ./!]2%%,1(42%!
/42!d2,-!32=/-2*!,48!=2,-28!.X,.!.X2d!32.-,d28!.X2!l-24)X!.-//+%*!:,o(47!.X2!g,(.(,4!
9()./-d! +/%%(312! (4! .X,.! 9(11,72;! AX$%*! .X2d! u/$18! ,11/u! .X2! g,(.(,4%! ./! )-/%%! .X2!




./! Z,4./! ]/:(47/*! .X2d! -2,1(%28! .X2d! )/$18! 4/.! .-$%.! .X2! g,(.(,4%*! 4/-! -21d! /4! .X2!
l-24)X*!%/!Z+,(4!(4),-4,.28!.X2(-!/41d!X/+2;!l/-!.X,.!-2,%/4!/39(/$%1d*!.X2d!)/4%+(-28!
./! .X-/u!]2-9,$@!/$.!/=! .X2!)(.d*! (4!/-82-! ./! %X/u!Z+,(4! .X,.! .X2d! %.(11!82%+(%28! .X2!
l-24)X! ,48! 1//o28! =/-u,-8! ./! -2%./-(47! .X2! Z+,4(%X! %/92-2(74.d! (4! .X2! 2,%.2-4!
X2:(%+X2-2!/=!.X2!(%1,48;!\%!,!-2%$1.*!3d!1,.2!j,d*!.X2d!$+-,(%28!,.!4(7X.!,48!:,82!.X2!
l-24)X! ,$@(1(,-d! .-//+%! 12,92! =/-! Z,4./! ]/:(47/*! o(11(47! :/-2! .X,4! .u24.d! l-24)X!
%/18(2-%;!vX24!]2-9,$@!,48!X(%!%$-9(9(47!.-//+%!7/.!./!.X2!),+(.,1*! .X2d!./18!h242-,1!
l2--,48! .X,.! .X2! g,(.(,4%! X,8! ,%%(%.28! .X2! (4X,3(.,4.%! /=! Z,4.(,7/! (4! .X2(-!
)/4%+(-,)dTNa;! H4%.2,8!/=!+$4(%X(47!.X2:*!h242-,1!l2--,48!,))2+.28!.X2! ='"$('22%.86"!
,48*!,%%$:(47!.X,.!.X2!#',$"'/A*#*#!u/$18!),$%2!+2-:,424.!.-/$312!/.X2-u(%2*!X2!12.!
.X2:!)X//%2! .X2(-! /u4!C/::,482-! ,48!24?/d! %/:2!,$./4/:d! =-/:! .X2! ),+(.,1;! A/!
.,o2!,89,4.,72!/=! .X2(-!42u!%(.$,.(/4*! .X2!#',$"'/A*#*#!,++/(4.28!,!31,)o!:,4*! #/%5!
Z2-,+2!f2d4/%/!821!B-32*!,%!.X2(-!42u!7/92-4/-;!f2d4/%/!-2O2%.,31(%X28!+$31()!/-82-!
,48!24)/$-,728!X(%! =211/u!)(.(V24%! ./! 7/!3,)o! ./! .X2(-! 8,(1d!/))$+,.(/4%;!g(%! U-,)(,1Y!
3,)o7-/$48! 29(824)28! .X2! U)$1.$-,1! )/::$4(.dY! 32.u224! .X2! +2/+12! /=! .X2! C(3,/!
-27(/4!,48!.X2!g,(.(,4%*!.//;!!
I2%%!.X,4!/42!d2,-!1,.2-*!]2%%,1(42%!82)(828!./!(49,82!Z,4./!]/:(47/;!g(%!:,(4!
-2,%/4!:(7X.! 32!X(%!u(%X! ./! ,92472! l2--,48'%! 1,%.! ,).(/4! ,7,(4%.!g,(.(S! /4! T! #,4$,-d!
"KQN*!h242-,1!l2--,48!X,8!(%%$28!,4!28().!./!/-82-!.X2!+2/+12!/=!.X2!BV,:,!,48!.X2!
C(3,/! 82+,-.:24.%! ./! )-/%%! .X2! =-/4.(2-*! ,48! o(84,+! ,11! .X2! g,(.(,4! )X(18-24! $482-!
=/$-.224! d2,-%! /18;! AX2! ),+./-%! )/$18! 2(.X2-! 2:+1/d! .X2:! ,%! %1,92%! /-! %211! .X2:! ./!
/.X2-!+1,4.2-%*!o22+(47!.X2!:/42d!,%!,!-2u,-8;!AX$%*!l2--,48!u(%X28!./!82+-(92!.X2!
g,(.(,4!h/92-4:24.!/=!+/.24.(,1!%/18(2-%!./!(49,82!Z,4./!]/:(47/!(4!.X2!=$.$-2;!\11!/=!
.X2:! )/$18!u/-o! (4! .X2!]/:(4(),4! .2--(./-d! =/-! .X2(-! U:/-,1! -2X,3(1(.,.(/4Y*! 3$.! .X2!




    aNM!
!!!!
1,%.!d2,-%!.X,.!32),:2!/==()(,1!/41d!,.!.X,.!:/:24.TNM;!!
AX2! 31,)o! ,-:d! 82+,-.28! =-/:! g,(.(! /4! "T! l23-$,-d*! $482-! ]2%%,1(42%'! ,48!
CX-(%./+X2'%!)/::,48TNP;! H.!24.2-28!Z,4./!]/:(47/! .X2!aa!,48*! =/$-!8,d%! 1,.2-*! .X2!
/==()2-!g24-(!CX-(%./+X2'%!)/::(%%(/42-*!l-,4)(%)/!f2d2%*!,--(928!./!Z,4.(,7/!./72.X2-!
u(.X! ,!g,(.(,4! ,-:d;! f2d2%! /-82-28!f2d4/%/! ./! 12.! X(:! )-/%%! .X2! )(.d! /4! X(%!u,d! ./!
Z,4./!]/:(47/TNN;!f2d2%!./18!f2d4/%/!.X,.!$412%%!X2!7-,4.28!X(%!.-//+%!=-22!,))2%%!./!
.X2!)(.d*!X2!u/$18!:,%%,)-2!,11!.X2!(4X,3(.,4.%!/=!Z,4.(,7/!-27,-812%%!/=!.X2(-!,72*!.X2(-!
72482-! /-! .X2(-! -,)2;!j/928! 3d! =2,-! /=! .X2! g,(.(,4%*! ,%! u211! ,%! .X2! ,u,-242%%! .X,.!
Z+,(4! )/$18!4/.!X21+! .X2:!,.!,11*! .X2! (4X,3(.,4.%!/=! .X2!]/:(4(),4!3/-82-! .$-428! ./!
l-,4)2!,7,(4;!H4!=,).*!f2d4/%/!X(:%21=!(%%$28!,!+$31()!+-/)1,(:!./!)/49(4)2!l2--,48!,48!
.X2!/.X2-! l-24)X!,$.X/-(.(2%! .X,.!X2!82%+(%28! .X2!g,(.(,4%*! ,48!,1%/! .X,.!X2!422828!
.X2(-!X21+!./!+-/.2).! .X2! =-/4.(2-! =-/:!]2%%,1(42%'%!,..,)oS!Uè:2!.247/!82!82=2482-!z!
)/4! 1/%! +/&$(./%! &$2! .247/àYTNT;!vX(12! f2d4/%/!u,(.28! =/-! .X2! l-24)X! -2%+/4%2*! X2!
.-(28! ./! :,o2! %/:2! .(:2*! .211(47! h242-,1! f2d2%! .X,.! X2! u/$18! )/:+1d! u(.X! X(%!
2@(724)(2!./!)-/%%!.X2!)(.d!u(.X(4!.X2!42@.!.X-22!8,d%;!b$.!f2d2%!+-/3,31d!:(%.-$%.28!
X(:!,48!,..,)o28;!l(-%.*!.X2!g,(.(,4!.-//+%!.//o!.X2!p,&$2!,48!F:3/%),8,!=/-.%*!uX()X!
+-/.2).28! .X2! -/,8! ./!Z,4.(,7/!82! 1/%!C,3,112-/%*! 1//%(47!:/-2! .X,4!`QQ!:24! (4! .X2!
:,4/2$9-2;! B4! P! j,-)X*! .X2! g,(.(,4%! 82=2,.28! .X2! aQQ! ]/:(4(),4%! .X,.! 82=24828!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TNM! \f]BEHk*! 9/1;! GH*! "KNMS! KK*! "a"O"aa>! fB]fthEFs! ]FjBfHsH*! S,5'#"%,*#( :'"$"','#;;;S! JMOJT;! UI;!
l2--,48*!h242-,1!/=!b-(7,82*!C/::,482-! (4!CX(2=!/=! .X2! )/1/4d!/=! Z,4./!]/:(47/*!]FCfFF;! Z,4./!
]/:(47/*! aa! #,4$,-d! "KQPY;! l2--,48! )(-)$1,.28! .X2! 28().! u(.X! .X2! X21+! /=! .X2! ]/:(4(),4! +-(2%.%*!
,u,-2!/=!.X2(-!%+(-(.$,1!12,82-%X(+!,:/47!.X2!+2/+12*!,48!,1%/!)/::(%%(/428!.X2!(4X,3(.,4.%!/=!.X2!
=-/4.(2-!./!),+.$-2!.X2!g,(.(,4!o(8%*!%(4)2!X2!o42u!.X2d!:(7X.!u,4.!./!.,o2!-292472!/4!]2%%,1(42%!=/-!
X(%! ,..,)o! /4! Z,4.(,7/! 82! 1/%! C,3,112-/%! (4!j,d! "KQP>! CBf]FfB!jHCgFI*! aQQ`S! P"T;! AX(%! ,$.X/-!
,-7$2%! .X,.! l2--,48'%! -2,1! (4.24.(/4! u,%! ./! -2)/4&$2-! Z,(4.O]/:(47$2! ,48! -2%./-2! %1,92-d! .X2-2*!




X(%! (4(.(,.(92!u/$18!:/92!.X2!31,)o!F:+2-/-! ./!,..,)o!Z,4./!]/:(47/;!AX2-2=/-2*!l2--,48!./18! .X2!





TNT! fB]fthEFs! ]FjBfHsH*! S,5'#"%,*#( :'"$"','#;;;S! aQJ;! Uf/:,4)2;;;Y>! CBf]FfB! jHCgFI*! aQQ`S! PaMO
PaPa;!C,:+/%!A,9,-2%!.-(28!$4%$))2%%=$11d!./!)/49(4)2!.X2!#',$"'/A*#*#!./!%$--2482-;!AX2d!X,8!/41d!
"*`QQ!:24!./!)/4=-/4.!CX-(%./+X2'%!,-:d!/=!J*QQQ!%/18(2-%;!!
    aNP!
!!!!
Z,4.(,7/! ,48! o(1128! f2d4/%/*! uX/%2! )/-+%2! u,%! 32X2,828*! %.,3328! ,48! %)/==28! ,.S!
UX()(5-/412!:(1!+28,V/%!z!,[4!+,1+(.,4.2!%$!)$2-+/*!z!)/-.e-/412!1,!),32V,*!z!1129e48/1,!
+/-! .-/=2/*! z! =(?,8,! 24! 1,! 3,d/42.,! z! ,! Z,4.(,7/;! èA-(%.2! +$231/àYTN`;! AX2! 8,d! ,=.2-*!
A$2%8,d! /=! C,-4(9,1*! ]2%%,1(42%'! ,-:d! 24.2-28! Z,4.(,7/! ,.! 1,%.*! o(11(47! ,%! :,4d!
]/:(4(),4%!,%! (.! 24)/$4.2-28*! %/! .X2! %.-22.%!u2-2! %//4!)/92-28!u(.X! )/-+%2%;!j/%.!
(4X,3(.,4.%!.-(28!./!%,92!1(=2*!.,o(47!-2=$72!(4!.X2!CX$-)X*!3$.!.X2!g,(.(,4%!:,%%,)-28!
.X2:!(4%(82!.X2!%,)-28!3$(18(47!,48!3$-428!.X2!+-(2%.!#$,4!GeV&$2V!(4!.X2!)X/-$%;! H4!
,88(.(/4*! l-,4)(%)/! C,:+/%*! l-,4)(%)/! F%)/./*! b,-./1/:5! I/-.2%,*! #/%5! k[W2V! ,48!
/.X2-! +-/:(424.! #',$"'/A*#*#! u2-2! %1,$7X.2-28*! .//;! AX2(-! )/-+%2%! X$47! =-/:! .X2!
3,1)/4(2%!/=!.X2!A/u4!g,11!4,o28*!uX2-2,%!#$,4!f2d2%!u,%!32X2,828!,48!.X2!l-24)X!
)/::,482-!/=!.X2!=-/4.(2-*!h242-,1!G(2.*!u,%!1,%X28!./!82,.X!u(.X!.X/-4d!%.-,+%TNK;!!




:$%.! 32! %X/)o28! 3d! .X2! :,%%,)-2! /=! Z,4.(,7/*! ,%! (.%! (4X,3(.,4.%! X,8! %$3:(..28!
9/1$4.,-(1d!./!]2%%,1(42%!(4!j,d!"KQP*!.$-4(47!./!g,(.(!(4%.2,8!/=;!k292-.X212%%*!82%+(.2!
.X2(-!u(11! ./!%2-92!g,(.(!,48!.X2(-!)$1.$-,1! 1(4o%!u(.X!.X2!g,(.(,4%*! .X2d!)/::(..28!.X2!
.2--(312!:(%.,o2!/=!8(%/32d(47!]2%%,1(42%!,48! .$-428!,7,(4%.!X(:*!,%o(47! =/-!l-,4)2'%!
X21+;! l-/:! .X,.! :/:24.! /4*! .X2! 31,)o! h242-,1! -27,-828! .X2:! ,%! .-,(./-%! ,48! /41d!




.X,.! )/4=-/4.28! .X2:*! )/4%(82-(47! .X,.! U12%! 4,.$-21%! *#8'/,%6#! 5.,(24.! $%$'6*.*,$(









    aNN!
!!!!
:*A&*AL( *==*$#( )*( #'( 26K.*,2*YTTQ;! I/.%! /=! +2/+12! X2,-8! ,3/$.! .X2(-! ,3$%2%! ,48! 12=.!
.X2(-! 9(11,72%! ./! .,o2! -2=$72! (4! .X2! ),+(.,1*! %/! .X2!31,)o! .-//+%! =/$48!b,4(! ,48!:,4d!




3$-428! Z,4! C,-1/%*! ,! 1(..12! 9(11,72! ,.! .X2! =//.! /=! Z,4./! ]/:(47/! .X,.! X2! )/$18! 4/.!
82=248!=-/:!.X2!g,(.(,4!%/18(2-%*!,48!=(-28!.X-22!),44/4!%X/.%!,7,(4%.!.X2!31,)o!),:+;!
g2! 2924! 32,.! ,! g,(.(,4! 2@+28(.(/4! (4! Z,4! C,-1/%Ä! +1,(4! ,48! o(1128! ,3/$.! "*MQQ! 31,)o!
%/18(2-%;! F4-,728!3d! l2--,48'%! /3%.(4,)d*!]2%%,1(42%! 1,(8! %(272!/4! Z,4./!]/:(47/!3d!
1,48!,48!3d!%2,!u(.X!.X2!b-(.(%X!X21+TTa;!!
AX2! %(.$,.(/4! /=! Z,4./! ]/:(47/! 32),:2! %/! )-(.()! .X,.*! ,.! ,! )2-.,(4! +/(4.*! (.%!
+2/+12!X,8!,1:/%.!4/!=//8!./!-2%(%.*!4/-!8(8!.X2d!X,92!24/$7X!.-//+%!./!82=248!.X2!
)(.dTTM;!AX2!,$.X/-(.(2%!u2-2!2924!$4,312!./!29,)$,.2!.X2!u/:24!,48!.X2!)X(18-24!3d!
%2,*!32),$%2! .X2!b-(.(%X!X,8!31/)o28! .X2!+/-.;! AX2! =,.2!/=! .X2! )(.d!,48!/=! .X2!uX/12!
2,%.2-4! X2:(%+X2-2! %22:28! %2,128*! 3$.! %$88241d! %/:2! b-(.(%X! /==()2-%! u,-428!
]2%%,1(42%!.X,.!,!4,9,1!2@+28(.(/4!X,8!-2)24.1d!12=.!l-,4)2!=/-!,4!$4o4/u4!82%.(4,.(/4;!
]2%%,1(42%! =2,-28! .X,.! .X2! %,(8! 2@+28(.(/4! 8(%2:3,-o28! (4! Z,4./! ]/:(47/*! ./! X21+!
l2--,48!72.!-(8!/=! .X2!g,(.(,4!,-:d!,48!,..,)o!.X2!v2%.! 1,.2-!/4*! (4!/-82-!./!-2%./-2!
.X2!l-24)X!%/92-2(74.d!(4!g,(.(;!l/-!.X,.!-2,%/4*!/4!aT!j,-)X*!X2!:,82!$+!X(%!:(48!./!
(49,82! .X2! ),+(.,1! ,.! /4)2;! p2.*! (.! u,%! .//! 1,.2! 32),$%2! ,! l-24)X! 3-(7! ,48! ,! .2482-!
,--(928! (4!=-/4.!/=!.X2!+/-.!/=!.X2!)(.d!/42!8,d! 1,.2-TTP;!AX24*!,!l-24)X!)/49/d! ?/(428!









TTM! \f]BEHk*! 9/1;! GH*! "KNMS! "M`O"MK;! AX2-2! u2-2! /41d! M*NQQ! F$-/+2,4! %/18(2-%! ,48! "*MQQ! 4,.(/4,1!
7$,-8%>!CBf]FfB!jHCgFI*!aQQ`S!P"KOP"J;!AX(%!X(%./-(,4!7(92%!,! 92-d! (4.2-2%.(47! (4=/-:,.(/4S! #/%5!
GeV&$2V*! .X2! =/-:2-!9(),-!/=!],?,3_4!,48!%$++/-.2-!/=! #2,4Ol-,4m/(%'!31,)o!,$@(1(,-(2%!/42!82),82!
,7/*!u,%!+-2%24.!(4!Z,4./!]/:(47/!,48!24)/$-,728!.X2!]/:(4(),4%!./!-2%(%.!.X2!31,)o!(49,82-%;!!
TTP!!CBf]FfB!jHCgFI*!aQQ`S!PaNOPaT;!!
    aNT!
!!!!
.X2! g,(.(,4%! 3,)o! ./! .X2!v2%.*! ./! (49,82! .X,.! .2--(./-d! 1,.2-! /4*! ,48! ./! -2%./-2! .X2!
l-24)X! %/92-2(74.d! .X2-2;! H4(.(,11d*! .X2! 31,)o! F:+2-/-! %.,d28! (4! X(%! X2,8&$,-.2-%! (4!














./$.! )2! &$(! %Ä/==-,(.! ! %/4! +,%%,72;! L;;;R! "6#( ="&*,$( 8%A##*&( )*5',$( *AL( 6*( &*#$*( )*#(
:'3"$',#@( )*#( ',".'AL( *$( )*#( 3*#$"'AL( &$(! %2! .-/$9,! 8,4%! 12%! ),:+,742%*!
&K)A"#"&*,$( *,( 2*,)&*#( 12%! 3/$-7%*! 12%! 9(11,72%*! 12%! X,..2%! 2.! 12%! 9(112%*! 8*&$h&*,$(
8'&$%A$( 6'( )K5'#$'$"%,@( 6*( =*&( *$( 6'( =6'..*@( *$( ,NK8'&/,h&*,$( RA*( 6*#( ",)"5")A#(
)*#$",K#(+,-!Z;j;!(t$&*('.*,K#(8&"#%,,"*&#TT`;!
!
AX/$7X! )-$21.d! u,%! .X2! )/::/4! U9(-.$2Y! /=! ,11! .X2! g,(.(,4! /==()2-%*! g24-(!
CX-(%./+X2*!C/::,482-!/=!.X2!g,(.(,4!4/-.X2-4!8(9(%(/4*!%.//8!/$.!=/-!X(%!=2-/)(.d;!l/-!
(4%.,4)2*!/4!M!\+-(1!X2!32X2,828!:/%.!(4X,3(.,4.%!/=!j/),*!,!)(.d!u(.X(4!=/$-!12,7$2%!
=-/:!Z,4.(,7/*!uX2-2! 1/.%!/=!]/:(4(),4%!X,8! .,o24! -2=$72!,=.2-! %22(47! .X2(-! 9(11,72%!
3$-428!3d!]2%%,1(42%Ä!-2.-2,.(47!.-//+%;!CX-(%./+X2!.X24!+$.!=(-2!./!j/),*!C/.$d!,48!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TTN!!CBf]FfB!jHCgFI*! aQQNS! PaT;! \3/$.! MQ*QQQ! %/18(2-%! 12=.! =/-! g,(.(>! p\CBE*! aQQ`S! PKJ;! \%! ),4! 32!





    aN`!
!!!!
I,!G27,!/4!X(%!u,d!./!Z,4.(,7/;!vX24!X2!24.2-28!.X,.!)(.d*!X2!32X2,828!(.%!+2/+12!,48!
+$.! .X2!+1,)2! ./! =(-2*! .//*! .,o(47! .X2!u/:24!,48!:,4d!+-(2%.%! ./! I2!C,+!l-,4m,(%!,%!
+-(%/42-%TTK;! f(7X.! ,=.2-! .X2! g,(.(,4! 29,)$,.(/4*! l2--,48! (%%$28! ,! +-/)1,:,.(/4! ./!
X(7X1(7X.! .X2! )/$-,72! /=! Z,4./! ]/:(47/Ä%! 7,--(%/4! ,48! .X2! k,.(/4,1! h$,-8! 8$-(47!
]2%%,1(42%'! ,..,)o;! g2! .X,4o28! \8:(-,1!j(%(2%%(*! %24.! 3d! k,+/12/4*! =/-! X(%! X21+! ,48!
./18! 292-d/42! ./! )/11,3/-,.2! ./! -2X,3(1(.,.2! .X2! 2,%.2-4! X2:(%+X2-2! /=! .X2! (%1,48*!
./.,11d!82%.-/d28!3d!.X2!31,)o!.-//+%*!2@)2+.!=/-!.X2!),+(.,1TTJ;!H4!=,).*!.X2!+-2%2-9,.(/4!
/=!.X2!)(.d!/=!Z,4./!]/:(47/!=-/:!.X2!7242-,1!82%.-$).(/4!u,%!,!)-$)(,1!+%d)X/1/7(),1!




(4X,3(.,4.%! /=! .X,.! .2--(./-d! ,%! .X2! 82%)248,4.%! /=! .X2! 4,.(92%! :,%%,)-28! 3d! .X2!
Z+,4(,-8%!(4!.X2!"T.X!)24.$-d;!AX,.!u,%!uXd!X2!X,8!/==2-28!./!X21+!.X2:!,48!+-/.2).!
.X2:!,7,(4%.! ,4d!2@.2-4,1! .X-2,.*! 2%+2)(,11d! =-/:!l-,4)2*!h-2,.!b-(.,(4!/-! Z+,(4;! l/-!
.X,.!%,:2!-2,%/4*!X2!u,%!%$-+-(%28!3d!.X2!]/:(4(),4%Ä!)X/()2!=/-!.X2!l-24)X!.d-,44d!
(4%.2,8!/=! .X2!g,(.(,4! 1(32-.d>! .X2-2=/-2*! X2!X,8!82)(828! ./!82%.-/d!:/%.!]/:(4(),4!
9(11,72%!/4!X(%!u,d!3,)o!./!g,(.(*!./!+$4(%X!(.%!(4X,3(.,4.%!=/-!.X2(-!%.$33/-442%%!,48!./!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TTK! fB]fthEFs!]FjBfHsH*! S,5'#"%,*#(:'"$"','#;;;S!a"aOa"N;! Uf/:,4)2;;;Y;! AX2!31,)o! %/18(2-%!o(1128! .X2!
+-(%/42-%!uX/!=,(4.28!/4!.X2!u,d!./!.X2!g,(.(,4!F:+(-2;!AX2!%$-9(9/-%!u2-2!$%28!3d!]2%%,1(42%!,48!
/.X2-!g,(.(,4!7242-,1%!,%!+2-%/4,1!%2-9,4.%>!CBf]FfB!jHCgFI*!aQQ`S!Pa`*!PaJ;!AX(%!X(%./-(,4!&$/.2%!




.$-428! (4./! l-24)X! )(.(V24%! (4! "`JN*! ,48! .X2! =/-:2-! %1,92%! 1(4o28! l-,4)2! u(.X! %1,92-d>! U]2$@!




MQ!8-,7/4%*! ?2! %/-.(%! 8$!</4./4!+,-! 12! )X2:(4!82!j/),*! /$! {%()|! ?'24.-,(! 12! aP! ,$!
:,.(4;!I,!+1$%!7-,482!+,-.(2!82!)2!3/$-7!2%.!3-Ü152!2.!?/4)X52!82!),8,9-2%;!CX2:(4!





,48!/41d! -2.$-428! ./! .X2(-!9(11,72%! (4!"KQK*!uX2-2,%!\-8/$(4!82=24828! .X,.! .X2d! -2.$-428! ./! .X2(-!
9(11,72%!-(7X.!,=.2-!]2%%,1(42%'!82+,-.$-2;!!
    aNK!
!!!!
82+-(92!.X2:!/=!,4d!:2,4%!/=!-2%(%.,4)2!,7,(4%.!,!=$.$-2!g,(.(,4!(49,%(/4;!l-/:!"KQN!
/4u,-8%*! ]2%%,1(42%! -27,-828! Z,4./! ]/:(47/! ,%! ,! g,(.(,4! +/%%2%%(/4! .X,.! u,%!
:/:24.,-(1d!(4!l-24)X!X,48%*!3$.!u/$18!%//4!32!-2)/92-28!3d!.X2!31,)o!F:+(-2T`Q;!!







X2:(%+X2-2;! l/-)28! ./! )X//%2!32.u224! .X2!31,)o! ,48! .X2! l-24)X! -$12*!h-2,.!b-(.,(4!
+-2=2--28! .X2! 1,..2-*! %(4)2! .X2-2! 2@(%.28!:,4d! %1,92%! (4! .X2! b-(.(%X!v2%.! H48(2%! .X,.!




%.-,.27d! )/$18! .$-4! ,7,(4%.! .X2! U)(9(1(%28! -,)2Y*! .X2d! %./++28! %$++/-.(47! X(:! ,48!
.$-428!./!.X2!l-24)X!,-:d;!!
]2%%,1(42%Ä! (49,%(/4! u,%! ,! .$-4(47! +/(4.! (4! .X2! -21,.(/4! 32.u224! 3/.X!
X2:(%+X2-2%! /=! .X2! (%1,48;! AX2! ]/:(4(),4! Z+,4(,-8%! X,8! ,1u,d%! =2,-28! .X2! 31,)o!
,..,)o!,48*! .X/$7X!.X2d!X,8!,1-2,8d!%$==2-28! (.! (4!"KQ"!3d!A/$%%,(4.!I/$92-.$-2*! .X2!
2@+2-(24)2! X,8! 4/.! 3224! 3,8! (4! .X2! 248S! I/$92-.$-2! X,8! -2%+2).28! .X2(-! .-,8(.(/4%*!
X,8! +-2%2-928! %1,92-d! ,48! X,8! 32X,928! 1(o2! ,! =,(-! -$12-;! k292-.X212%%*! ]2%%,1(42%'!
,..,)o! X,8! 3224! 8(==2-24.*! %(4)2! X(%! :,(4! 7/,1%! X,8! 3224! ./! %$3?$7,.2! .X2! F,%.!
9(/124.1d*! ./! .,o2! -292472! /4! l2--,48Ä%! 2@+28(.(/4%! ./! o(84,+!g,(.(,4! )X(18-24! (4! .X2!
=-/4.(2-*!,48!./!32)/:2!.X2!%/12!/u42-!/=!g(%+,4(/1,;!\%!,!)/4%2&$24)2*!.X,.!8-,:,.()!
2+(%/82! 2-,%28! I/$92-.$-2Ä%! U32429/124.Y! ,8:(4(%.-,.(/4! =-/:! .X2! ]/:(4(),4Ä%!
)/112).(92! :2:/-d*! :,o(47! .X2:! -27,-8! .X2! u2%.2-4! 42(7X3/$-%! ,%! 3,-3,-(,4%S! UI,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T`Q! \f]BEHk*!9/1;!GH*!"KNMS!"Pa;!!
T`"! fB]fthEFs! ]FjBfHsH*! S,5'#"%,*#( :'"$"','#;;;S! "JaO"JM;! Uj2-(.%! ,48! %2-9()2%! /=! h,%+,-! 82!
\--28/48/!d!<()X,-8/Y;!!
    aNJ!
!!!!
+/+$1,.(/4! 82! 1ÄF%.*! &$(! 4Ä,9,(.! +,%! 24! 32,$)/$+! ! %2! 1/$2-! 82! 1Ä/))$+,.(/4! 82! %/4!
.2--(./(-2! +,-! A;! I/$92-.$-2*! 4Ä249(%,72,! +1$%*! 86%! 1/-%*! %2%! 9/(%(4%*! &$2! )/::2! )*#(
3'&3'&#!&$(!829,(24.!1$(!-2%.2-!K$&',/*&#YT`a;!!
b$.! .X2! 31,)o! F:+2-/-! )/$18! 4292-! =$1=(1! X(%! ,:3(.(/4! ,48! /))$+d! Z,4./!
]/:(47/;! H4! ,88(.(/4*! X(%! )-$21.d! ,7,(4%.! X(%! /++/424.%! 2,-428! X(:! 1/.%! /=! 242:(2%!
u(.X(4!g,(.(*!uX/!)/4%+(-28!./!o(11!X(:;!\:/47!.X2! 1,..2-!u2-2!X(%!)1/%2%.!)/112,7$2%S!
\12@,48-2! <5.(/4*! #2,4O<(2--2! b/d2-*! \48-5! f(7,$8*! b-$4/! b1,4)X2.! ,48! g24-(!
CX-(%./+X2! T`M;! H4! .X2! 248*! 3d! 1,.2! "KQT*! .X2! (4X,3(.,4.%! /=! .X2! Z/$.X! ,48! .X2! F,%.!
+-/9(4)2%! $+-,(%28! ,7,(4%.! .X2! F:+2-/-;! ]2%%,1(42%! u24.! ./! 82=248! </-.! ,$! <-(4)2!
=-/:!.X2!(4%$-724.%!,48!u,%!,%%,%%(4,.28!.X2!"`!B)./32-!"KQT!(4!</4.Of/$72;!]2%+(.2!




q(47! (4! "K""*! )X,47(47! X(%! 4,:2! =/-! g24-(! H>! (4! .X2! Z/$.X! ,48! .X2! F,%.*! \12@,48-2!
<5.(/4! =/$4828! ,!.A6'$%! -2+$31();! H=! ]2%%,1(42%Ä! -$12! X,8! X,8! ,! 822+! (:+,).! /4! .X2!
Z+,4(%X! ]/:(4(),4%Ä! )/112).(92! :24.,1(.d*! g,(.(Ä%! %)X(%:! )/4=(-:28! .X2(-! 321(2=! .X,.!
4/.X(47! 7//8! )/$18! )/:2! =-/:! .X,.! .2--(./-d;! l/-! .X,.! -2,%/4*! .X2d! u2-2! -2,8d! ./!




T`M! Ak\*!CB!"M`z""`zP*!++;!"POa";! l5-/$Ä%! 12..2-!2@+-2%%(47! .X2!:,(4! -2,%/4%! =/-! .X2!,%%,%%(4,.(/4!/=!
]2%%,1(42%;!#5-5:(2*!aJ!B)./32-!"KQT;!!






)/$+,312! 8Ä$42! ,==-2$%2! .-,X(%/4*! 85=248-2! ,92)!










%/32-,4^,! 2%+,W/1,*! +-2)(%,:24.2! )$,48/! 21! -2%./! 82! )/1/4(,%! 82! g(%+,4/,:5-(),!
(4()(,3,! 1,! 1$)X,! +/-! %$! (482+24824)(,;! <,-,! 211/*! 24! +-(:2-! 1$7,-! %2! 2%.$8(,4! 1,%!




.$9/! 1,%! +-(:2-,%! 4/.()(,%! 82! 1,! h$2--,! 82! H482+24824)(,! 24! 1,! <24^4%$1,! H35-(),;!
l(4,1:24.2*! %2! ,4,1(V,! 21! 82924(-! 82! 1,! h$2--,! 82! f2)/4&$(%.,! 8/:(4(),4,! X,%.,! 1,!








&$2!8232! (4)1$(-%2!24.-2! 1,%!,8:(4(%.-,)(/42%!=-,4)2%,%*!+2%2!,! 1,! (4%(%.24)(,!821!7242-,1!427-/!+/-!
+2-%27$(-!%$%!+-/+(/%!(4.2-2%2%;!!!
    aT"!
!!!!
.-,%!1,!+,V!82!b,%(12,*!1,!,8:(4(%.-,)(_4!=-,4)2%,!&$2!%$)28(_!,1!-57(:24!82!A/$%%,(4.!
I/$92-.$-2! 2%.$9/! -2%+,18,8,! +/-! $4,! 2@+28()(_4! 82! )/4&$(%.,*! &$2! +$%/! +/-! =(4! 1,!
,4.(7$,! )/1/4(,! 2%+,W/1,! )/:+12.,:24.2! ,! 8(%+/%()(_4! 82! l-,4)(,;! H4()(,1:24.2*! 21!
:,48/! =-,4)5%! =$2!3()5=,1/*! d,!&$2!21!:,-(%),1! I2)12-)!X,3^,!8(9(8(8/!21! .2--(./-(/!24!
8/%! -27(/42%! :(1(.,-2%S! j/4.2)-(%.(*! ,! ),-7/! 821! 7242-,1! l2--,48*! d! Z,4./! ]/:(47/*!
)/4.-/1,8,!+/-!21!7242-,1!q2-92-%,$*!&$(24!,!%$!92V!2?2-)^,!)/:/!7/32-4,8/-!82!./8,!
1,!)/1/4(,!d!2?2)$./-!82!1,%!-2=/-:,%!+1,4.2,8,%!+/-!I2)12-);!
q2-92-%,$! )/4%2-9_!4$:2-/%/%!+$4./%!821! +-/7-,:,!82! 7/3(2-4/!821! 7242-,1!
I/$92-.$-2*!+2-/!.-,._!82!%(124)(,-!%$!/-(724!%(4!8$8,!+,-,!,+,-24.,-!&$2!%2!.-,.,3,!82!
+-/+$2%.,%! 724$(4,:24.2! =-,4)2%,%;! \! 1,! )/4%2-9,)(_4! 82! 1,! 2%)1,9(.$8! %27$^,4*! 24!





,! 1/%! (4%$-724.2%! 821! h$,-()/T`P;! <,-,! ,),11,-! 1,%! 9/)2%! )/4.-,-(,%*! 1/%! 7/32-4,4.2%!
=-,4)2%2%! 2:+12,-/4! ,! 1,%! =$2-V,%! 821! /-824*! ,1! .(2:+/! &$2! -2)/:248,-/4! ,! 1/%!
8/:(4(),4/%! &$2! +2-:,42)(2%24! .-,4&$(1/%! d! -2./:,%24! %$! -$.(4,! 8(,-(,;! F4! ./8/!
:/:24./*!(4%(%.(2-/4!24!&$2!1,!,8:(4(%.-,)(_4!=-,4)2%,!-2+-2%24.,3,!+,-,!211/%!1,!+,V!
d!1,!+-/.2))(_4!=-24.2!,!/.-,!+/%(312!,7-2%(_4!82%82!g,(.^T`N;!!
C$,48/! 24! "KQM! q2-92-%,$! -27-2%_! ,! l-,4)(,*! 21! 7242-,1! l2--,48! 12! %$%.(.$d_!
)/:/!7/32-4,8/-!82! 1,!)(-)$4%)-(+)(_4!/-(24.,1!82!Z,4./!]/:(47/>!+/)/!82%+$5%*!%2!
)/49(-.(_!24!4$29/!),+(.e4!7242-,1!82!,&$21!.2--(./-(/T`T;!C/:/!%$!,4.2)2%/-*!l2--,48!
,8/+._! :28(8,%! =,9/-,312%! ,! 1,! )/1/4(,*! %(! 3(24! :$)X,%! 82! %$%! 82)(%(/42%! .$9(2-/4!
)/4%2)$24)(,%! 42=,%.,%! +,-,! Z,4./! ]/:(47/;! l2--,48! )/:+,-.^,! )/4! k,+/12_4! 1,!
%/%+2)X,!82!&$2! 1/%! %24.(:(24./%! X(%+e4()/%! +2-:,42)^,4! 9(9/%! 24! 1,!:,d/-^,! 82! 1,!





l2--,48*! &$2! 82)^,! )/492-.(-%2! 24! 7242-,1! 24! ?2=2! 82! 1,! )/1/4(,*! 12! X,3^,! ,)$%,8/! 82! 427/)(,-! 24!
%2)-2./!1,!)2%(_4!82!,&$21!.2--(./-(/!,!h-,4!b-2.,W,;!!
    aTa!
!!!!
-/82e48/%2! 82! )/4%2?2-/%! 1/),12%! +,-,! )/4924)2-! ,! 1/%! 8/:(4(),4/%! 82! &$2! %$!
+,-.()(+,)(_4!24!21!/-7,4(7-,:,!)/1/4(,1!%2-^,!)-$)(,1;!]2!X2)X/*!%$!7/3(2-4/*!.,)X,8/!
+/-! j/d,! </4%! 82! U+,.2-4,1(%.,Y*! %2! X,3^,! (4%+(-,8/! 24! $4,! 8(%+/%()(_4! 24! 1,! &$2!
k,+/12_4!X,3^,!/-824,8/!&$2!%2!-2%+2.,%24!1,%!12d2%*!1/%!$%/%!d!1,%!)/%.$:3-2%!82!1/%!
8/:(4(),4/%T``;! Z$%! +-2/)$+,)(/42%! =$48,:24.,12%! =$2-/4! =-24,-! 1,! 2:(7-,)(_4!
:,%(9,! d! -2,).(9,-! 1,! 2)/4/:^,! 82! 1,! (%1,;! <,-,! +/42-! =(4! ,! 1,! :,-)X,! :,%(9,! 82! 1,!
+/31,)(_4! 8/:(4(),4,*! ,8/+._! 8/%! (4()(,.(9,%S! 21! "N! 82! 242-/! 82! "KQP*! +$31()_! $4,!
+-/)1,:,!+,-,!,4(:,-!,! 1/%!2%+,W/12%!2:(7-,8/%!,! -27-2%,->!$4,!%2:,4,!:e%! .,-82*!
82)-2._! 1,! )/4=(%),)(_4!82! 1,%! +-/+(28,82%! 82! 1/%! X,3(.,4.2%! 82! Z,4./!]/:(47/!&$2!
X,3^,4! 2:(7-,8/! ,! <$2-./! f()/! d! G242V$21,! %(4! +-29(,! /3.24)(_4! 82! +,%,+/-.2*! ,!
:24/%!&$2!-27-2%,%24!24!21!+1,V/!:e@(:/!82!.-2%!:2%2%T`K;!\%^*!+-/+()(_!21!-2./-4/!82!
:$)X/%! 2:(7-,8/%! 2! (4)/-+/-_! ,1! +,.-(:/4(/! 82! 1,! f2+[31(),! 1/%! 3(242%! 82! &$(242%!




1,%! -2:2%,%! 82! ),/3,! 8/:(4(),4,! 821! 7/3(2-4/! )/1/4(,1! 2%+,W/1*! )/4! 21! /3?2./! 82!
=(4,4)(,-!1/%!7,%./%!82!1,!4$29,!,8:(4(%.-,)(_4!)/1/4(,1!=-,4)2%,;!<$2%./!&$2!+-2.248^,!
2%.(:$1,-! 1,! +-/8$))(_4! ,V$),-2-,! 8/:(4(),4,*! 2@.248(_! 1,%! .(2--,%! 82! +1,4.,)(_4! 24!
8(2V!127$,%!,1-2828/-!82!1,!),+(.,1;!</-![1.(:/*!X(V/!2@+1/.,-!-27$1,-:24.2!1/%!3/%&$2%!





F4! Z,:,4e*! +/-! 2?2:+1/*! &$2! X,%.,! 24./4)2%! X,3^,! %(8/! $4,! ,182,! +/3-2! d!
/19(8,8,*!21!h/3(2-4/!=/:24._!1,!+1,4.,)(_4!82!),=2.,12%!&$2!d,!24!"KQK!+-/:2.^,4!
8,-! 4$29,! 9(8,! ,! 2%.,! -27(_4*! )$d,! +/31,)(_4! =-,4)2%,! 1127_! ,! )-2)2-! .,4./! &$2!
l2--,48! 1127_! (4)1$%/! ,! X,)2-! +-2+,-,-! 1/%! +1,4/%! +,-,! 1,! )/4%.-$))(_4! 82! $4,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T``! jBkAF!p!AF#\]\*!"KJJS!MJP>!jBp\!<BkZ*!aQQMS!"NP;!!
T`K!!p\CBE*! aQQ`S! Na";! I,! +-/)1,:,! 82! l2--,48! %2! 3,%,3,! 24! 1/%! .5-:(4/%! 821! ,)$2-8/! +-29(/! 24.-2!
l-,4)(,!d!F%+,W,*!+/-!21!.-,.,8/!82!l/4.,(42312,$*!&$2!%2!X,3^,!=(-:,8/!21!a`!82!/).$3-2!82!"KQ`;!!




I/%!:_9(12%! 2)/4_:()/%! .,:3(54!:/.(9,-/4!21! 28()./! =,.,1! 821! T! 82! 242-/!82!
"KQN*! +/-! 21! &$2! l2--,48! ,$./-(V_! ,! 1/%! X,3(.,4.2%! 82! 1,! =-/4.2-,! 8/:(4(),4,! ,!





X,(.(,4/;! H4:28(,.,:24.2! 82%+$5%*! l2--,48! -2./:_! %$! +-/7-,:,! 2)/4_:()/*!
)/:+12:24.,8/!)/4!4$:2-/%,%!:28(8,%!82!$-724)(,!+,-,!-2)/4%.-$(-!Z,4./!]/:(47/!




2:+-248(_! -2=/-:,%! =(%),12%! &$2! +2-:(.(2%24! ,! 1/%! +-/+(2.,-(/%! d! X,)248,8/%!
-2)/4%.-$(-! %$%! +,.-(:/4(/%;! k(! %(&$(2-,! 24! 1,! )-(%(%! +/%.2-(/-! ,! 1,! 2@+28()(_4! 82!




%$!2%+1248/-!+,%,8/*!+2-8(8/!,! =(4,12%!821!%(71/!iGH*!)$,48/!21! .2--(./-(/!2:+2V_!,!82+2482-!82! 1,!
,7-()$1.$-,!82!%$3%(%.24)(,!d!1,!7,4,82-^,!2@.24%(9,;!</-!)/4%(7$(24.2*!)/:/!%2!%2W,1_!,1!+-(4)(+(/*!21!
+-/7-,:,! 82! l2--,48*! )/:/! 21! 82! q2-92-%,$*! -2)$+2-,3,! 21! +-/d2)./! /-(7(4,1! 82! A/$%%,(4.!
I/$92-.$-2;! I,! 8(=2-24)(,! 2%.-(3,3,! 24! &$2! I/$92-.$-2! X,3^,! 82%2,8/! -2,).(9,-! 1,! 2)/4/:^,!
8/:(4(),4,! +,-,! &$2! Z,4./! ]/:(47/*! %$! 4$29,! )/4&$(%.,*! 4/! =$2%2! $4,! -5:/-,! +,-,! Z,(4.O
]/:(47$2*! )/4! 21! =(4! 82! (4.27-,-! ,:3/%! X2:(%=2-(/%! 82! 1,! (%1,;! </-! %$! +,-.2*! q2-92-%,$! d! l2--,48!
82%2,3,4! 2%.(:$1,-! 1,! ,).(9(8,8! 821! .2--(./-(/! 8/:(4(),4/! +,-,! &$2! 1,! )/1/4(,! %2! ,$./,3,%.2)(2%2*!
X,3(8,!)$24.,!1,!(42@(%.24)(,!82!-21,)(/42%!)/4!g,(.^;!!
TKQ! jBkAF! p! AF#\]\*! "KJJS! MJa;! \+,-.2! 82! 1/%! :/.(9/%! -2%2W,8/%! 24! 21! )$,-./! ),+^.$1/! +,-,! 2%.,!
2@+28()(_4*! \4./4(/! 821! j/4.2! d! /.-/%! ,$./-2%! %2W,1,4! &$2! &$(Ve! l2--,48! X/%.(7_! 1,! =-/4.2-,!
X,(.(,4,! .,:3(54! +,-,! 9247,-! 1,! 82--/.,! =-,4)2%,! 82! "KQM*! &$2! X,3^,! 82%2:3/),8/! 24! 1,!
(482+24824)(,!82!g,(.^;! Z(4!2:3,-7/*!8()X,!+/%(3(1(8,8!+,-2)2!+/)/!9(,312S! 1,! )-^.(),! )/d$4.$-,!82!
Z,4./! ]/:(47/! 82%82! "`J"*! ,4(:,! ,! +24%,-! &$2! 1/%! 7/32-4,4.2%! =-,4)2%2%! %2! 24=-24.,-/4! ,! 1/%!
X,(.(,4/%!+/-!:/.(9/%!:e%!(4:28(,./%;!\82:e%*!2-,!(:+/%(312!2!(1_7()/!9247,-!1,!,4.(7$,!82--/.,*!%(!
1/%!=-,4)2%2%!),-2)^,4!82!$4!2?5-)(./!(4%$=()(24.2!+,-,!=-24,-!,!1,%!.-/+,%!X,(.(,4,%*!)/:/!82:/%.-_!1,!
2@+28()(_4! 82! ),%.(7/! 82! ]2%%,1(42%>! CBf]FfB! jHCgFI*! aQQ`S! P"N;! \4,1(V,! 82.24(8,:24.2! 1,%!
-2=/-:,%!2)/4_:(),%!82!l2--,48*!9,1/-,8,%!24!2%.2!2+^7-,=2;!!
TK"! jBkAF!p!AF#\]\*!"KJJS!MJP;!
    aTP!
!!!!
8/:(4(),4/%!X,1,7,-/4!1,!24)/:(,312!1,3/-!82!-2)/4%.-$))(_4!2)/4_:(),!2:+-248(8,*!










82! Z,4./!]/:(47/! %2! %$3129,-/4! )/4.-,! 1,! 8/:(4,)(_4! =-,4)2%,! 24! ,7/%./! 82! "KQK*!
)$,48/!/d2-/4!1,%!+-(:2-,%!4/.()(,%!82!1,!h$2--,!82!H482+24824)(,!2%+,W/1,!)/4.-,!1,!
8/:(4,)(_4!4,+/12_4(),;!\%(:(%:/*!82324!(824.(=(),-%2! 1/%!212:24./%!&$2!82=(424!21!
4,)(/4,1(%:/! 2%+,W/1*! &$2! (4=1$d2-/4! %(74(=(),.(9,:24.2! 24! 1,! )/4=(7$-,)(_4! 82! 1,!
(824.(8,8!8/:(4(),4,!d!&$2*!%27[4!21!X(%./-(,8/-!2%+,W/1!#/%5!r19,-2V!#$4)/*!)$,?,-/4!
24!21!.-e4%(./!821!%(71/!iGHHH!,1!%(71/!iHiTKa;!!
Z27[4! 21! %/)(_1/7/! 3-(.e4()/! b2428().! \482-%/4*! 1,! 4,)(_4! .(242! .-2%! -,%7/%!
=$48,:24.,12%S!2%!$4!.5-:(4/! (4924.,8/!d!,+1(),8/!,!$4,!)/:$4(8,8!,-.(=()(,1>!2%!$4!







2%=$2-V,4! +/-! %,.(%=,)2-! 1,%! (4&$(2.$82%! 82! 1/%! )($8,8,4/%! 82! ,! +(2*! )/4! /3?2./! 82!
7,4,-%2!%$!,+/d/;!\%^!+$2%*!21!X(%./-(,8/-!:,-@(%.,!3-(.e4()/!%/%.$9/!&$2*!12?/%!82!%2-!




    aTN!
!!!!
(4&$(2.$82%! )/.(8(,4,%! (48(9(8$,12%TKP;! F4! %$! /+(4(_4*! ,! ./8/! 211/! 8232! ,W,8(-%2! 1,!





=/-:,*! 21! X(%./-(,8/-! 2%+,W/1! )/(4)(8^,! )/4! \482-%/4! d! g/3%3,u:! 24! 82%.,),-! 1,!
)/:$4(8,8!82! (4.2-2%2%!82! 1/%! (4.27-,4.2%!82! 1,!4,)(_4*! %$!8(%+/%()(_4!,!24.-27,-!%$!
9(8,!,1!%2-9()(/!82!1,!+,.-(,!d*!+/-![1.(:/*!1,!-2129,4)(,!821!)/:+/424.2!.2--(./-(,1!+,-,!
)$,1&$(2-!)/12).(9/!U4,)(/4,1Y;!H7$,1:24.2*!r19,-2V!#$4)/!-2%,1._!21!),-e).2-!(4924.,8/!
82! 1,%!4,)(/42%*!&$2! 1127,!,! .,1!2@.-2:/*!&$2! 1/%! (82_1/7/%!4,)(/4,1(%.,%!82=/-:,4! 1,!
-2,1(8,8!+,-,!,8,+.,-1,!,!1/%!(4.2-2%2%!82!),8,!4,)(_4TKT;!!
E4,!92V!,4,1(V,8/%!1/%!+/%.$1,8/%!.2_-()/%!82!&$2!%2!+,-.2!,!1,!X/-,!82!2%.$8(,-!
21! )/4)2+./! 82! 4,)(_4*! %2! 2%.$8(,-e! 1,! )/4=(7$-,)(_4! 82! 1,! (824.(8,8! 8/:(4(),4,;!
]$-,4.2!21!%(71/!iGH!d!),%(!./8/!21!%(71/!iGHH*!1,!=/-?,!82!1,!(824.(8,8!8/:(4(),4,!,+24,%!
%2! X,3^,! 8(=2-24)(,8/! 82! 1,! 82=(4()(_4! 82! 1,! (824.(8,8! 2%+,W/1,*! %$%.24.,8,! %/3-2!
)$,.-/!+(1,-2%S!1,!C/-/4,*!1,!-21(7(_4*!1,!1247$,!d!21!.2--(./-(/;!A/8/%!1/%!8/:(4(),4/%!%2!
-2)/4/)^,4! )/:/! %[38(./%! 821! %/32-,4/! 2%+,W/1*! +-/=2%,3,4! 1,! -21(7(_4! ),._1(),*!
X,31,3,4! ),%.211,4/! d! %2! )/4%(82-,3,4! (4.27-,4.2%! 821! .2--(./-(/! 2%+,W/1;! \82:e%*!




(4()(_! %$! +$1%/! 2$-/+2/! )/4! l-,4)(%)/! H! 82! l-,4)(,*! 1/%! 8/:(4(),4/%! ,%$:(2-/4!
(4:28(,.,:24.2! 1,! 92-.(24.2! U=-,4)_=/4,Y! 82! %$! (824.(8,8*! ,$4&$2! X,%.,! 24./4)2%!
l-,4)(,!4/!X,3^,!-2+-2%24.,8/!$4,!,:24,V,!-2,1!+,-,!211/%!24!21!2%)24,-(/!,:2-(),4/;!!
\&$211,! %(.$,)(_4! ),:3(_! 82%82! :28(,8/%! 821! %(71/! iGHH*! =$48,:24.,1:24.2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TKP! gBbZb\vj*!aQQQS!"`O"J;!!
TKN! gBbZb\vj*! "JKMS! a;! F4! 2%.,! /3-,! )/12).(9,*! g/3%3,u:! 82=248(_! ,82:e%! &$2! 1/%! (82_1/7/%!
4,)(/4,1(%.,%! (4924.,4! $4,! .-,8()(_4! )/:[4! ,! ./8/%! 1/%! :(2:3-/%! 82! ),8,! )/12).(9/! 4,)(/4,1*! ,!
&$(242%!.-,.,4!82!(:+1(),-!24!%$!)/4%2-9,)(_4!d!%$!82=24%,;!!
TKT! rIG\fFs!#EkCB*!aQQ"S!""O"M;!!
    aTT!
!!!!
)/:/! )/4%2)$24)(,! 82! 1,! ,+,-()(_4! 82! 1/%! +-(:2-/%! ,%24.,:(24./%! =-,4)2%2%! 24! 21!
/2%.2! 82! I,! F%+,W/1,! 24! 1,! 85),8,! 82! "TNQ*! d! 821! -2)/4/)(:(24./! 2%+$-(/! 82! 1,!
%/32-,4^,!=-,4)2%,!24!,&$211,!V/4,!24!1,!+,V!82!fd%u()oTK`;!]2%82!24./4)2%*!=-,4)2%2%!
d!2%+,W/12%!X,3^,4!+$74,8/!+/-!1,!%/32-,4^,!2@)1$%(9,!24!1,!(%1,*!+2-/!)/4!21!.(2:+/!1,!
-(9,1(8,8! )/4! l-,4)(,! X,3^,! ,),3,8/! %(248/! :e%! =$2-.2! 24.-2! 1/%! 8/:(4(),4/%! &$2!
24.-2! 1/%!2%+,W/12%!+24(4%$1,-2%;! H48$8,312:24.2*!2%./!%2!823(_!,!&$2!1/%!2%+,W/12%!
+24(4%$1,-2%! X,3^,4! -2%+,18,8/! 1,%! ),:+,W,%! 82! %$! -2d! 24! F$-/+,! +,-,! ,=(-:,-! 1,!
%$+-2:,)^,!2%+,W/1,!24!21!9(2?/!)/4.(424.2*!+,-,!1/!&$2!4/!2-,!42)2%,-(/!)/4&$(%.,-!21!
.2--(./-(/!821!242:(7/*!%(4/!%(:+12:24.2!924)2-1/!24!21!),:+/!82!3,.,11,;!F4!),:3(/*!
1/%! 8/:(4(),4/%! 42)2%(.,3,4! -2)/4&$(%.,-! 21! /2%.2! d! 2@+$1%,-! ,! 1/%! =-,4)2%2%! 82! I,!
F%+,W/1,*!+$2%!82! 1/!)/4.-,-(/!)/--^,4!21! -(2%7/!82!%2-!211/%! 1/%!2@+$1%,8/%;!\%^!+$2%*!
)/4%.-$d2-/4!%$!,--,(7,8/!/8(/!X,)(,!l-,4)(,!1$)X,48/!+/-!21!.2--(./-(/!+,1:/!,!+,1:/;!
</-!211/*!21!)/:+/424.2!.2--(./-(,1!82!%$! (824.(8,8!2%+,W/1,!=$2!.,4!=$2-.2*!,$4&$2!,!
8(=2-24)(,! 821! 4,)(/4,1(%:/! )1e%()/*! ),-,).2-(V,8/! +/-! %$! 92-.(24.2! .2--(./-(,1!
)24.-^=$7,*! 1,! %$d,! 2-,! $4,! +/%.$-,! .2--(./-(,1! )24.-^+2.,*! )$d/! =(4! 2-,! -2=/-V,-! ,1!
H:+2-(/! F%+,W/1! 24!\:5-(),;!\82:e%*! 1/%! 8/:(4(),4/%! 2@,72-,-/4!21! 9,1/-! 82! Z,4./!
]/:(47/! )/:/! %$+$2%.,! +(28-,! ,47$1,-! 82!g(%+,4/,:5-(),*! 1127,48/! ,! )/4924)2-%2!
82! &$2! 1,! +5-8(8,! 82! ,&$211,! )/1/4(,! ),$%,-^,! $4! 8,W/! (--2+,-,312! ,! 1,! :/4,-&$^,*!
+/-&$2!+/48-^,!82!:,4(=(2%./!%$!823(1(8,8!24!21!k$29/!j$48/!d!1,!)/492-.(-^,!24!$4,!
+-2%,!=e)(1!+,-,!%$%!-(9,12%;!I,!)/d$4.$-,!82%)-(.,!%2!,7-,9_!+-/4./S! 1,!-(9,1(8,8!24.-2!
=-,4)2%2%! d! 2%+,W/12%! %2! ,)24.$_! 24! F$-/+,! d! \:5-(),! 82%82! "`KJ! 24! ,821,4.2*!
)$,48/! l-,4)(,! %2! )/49(-.(_! 24! 1,! 24),-4,)(_4! 82! 1,! -29/1$)(_4! d*! +/-! .,4./*! 24! 1,!
24),-4,)(_4! 82! ./8/%! 1/%! :,12%! (:,7(4,312%*! 82%82! 1,! _+.(),! 82! %$%! 242:(7/%!
2$-/+2/%;!]()X,!,).(.$8!=$2!2%+2)(,1:24.2!9(%(312!24!I,!F%+,W/1,*!8/482!%2!,W,8(_!$4!
:/.(9/!(82/1_7()/!,!1,!-(9,1(8,8!.2--(./-(,1!X(%+,4/O=-,4)2%,!24!21![1.(:/!%(71/!d!:28(/;!
\[4! ,%^*! 1/! +2/-! 2%.,3,! +/-! 1127,-S! 1,! %(.$,)(_4! 82! 1/%! 8/:(4(),4/%! %2! 9/19(_!
2%+2)(,1:24.2!8-,:e.(),!.-,%!1,!-29/1$)(_4!427-,!82!Z,(4.O]/:(47$2!82!"`J"*!&$2!4/!




    aT`!
!!!!




)-(%(%! 82%,.,8,! 82%82! "`J"*! 1/%! 8/:(4(),4/%! %(2:+-2! %2! X,3^,4! :,4.24(8/! =(212%! ,!
F%+,W,!d!X,3^,4!82=248(8/!%$!)/1/4(,!+,-,!+-2%2-9,-!1,!(4.27-(8,8!.2--(./-(,1!2%+,W/1,!
24! \:5-(),*! 2@+/4(548/%2! ,! 4$:2-/%/%! +,82)(:(24./%;! </-! .,4./*! 2-,! 1_7()/! &$2!
2%+2-,%24!,17$4,!-2)/:+24%,!82!%$!:2.-_+/1(;!k/!/3%.,4.2*!1,!+,V!82!b,%(12,!12%!X,3^,!
829$21./!,!1,!)-$8,!-2,1(8,8*!)/4924)(548/12%!82!&$2!%$!(82,!82!1,!-2129,4)(,!82!Z,4./!
]/:(47/!24!21! H:+2-(/!F%+,W/1!2-,! (--2,1*!d,!&$2!)$,48/! 1,!C/-/4,!%2!9(/!/31(7,8,!,!




821! 9,1/-! %(:3_1()/! 82! Z,4./! ]/:(47/*! 1,%! +/%2%(/42%! +24(4%$1,-2%! )/4%.(.$^,4! 1,!
,$.54.(),!3,%2!.2--(./-(,1!82!1,!:/4,-&$^,!2%+,W/1,;!C/:/!)/4%2)$24)(,!82!211/*!1,!+,V!
82! b,%(12,! +-/9/)_! $4,! =$2-.2! )-(%(%! 24! Z,4./! ]/:(47/*! :(4,48/! 1/%! +(1,-2%!
=$48,:24.,12%! 82! 1,! (824.(8,8! 2%+,W/1,! 82! %$%! X,3(.,4.2%;! \+,-.2! 82! %$! (:+,)./!
.2--(./-(,1*! &$2! d,! %2! X,! ,4,1(V,8/*! =$2! .-,$:e.(),! 1,! 82%,+,-()(_4! 82! 1,! .-,8()(_4!
:/4e-&$(),*! +$2%./! &$2! l-,4)(,*! 4$29,! +/%228/-,! 82! Z,4./! ]/:(47/*! 2-,! $4,!
f2+[31(),;! j/:24.e42,:24.2*! %_1/! -2%(%.(2-/4! 21! 249(.2! 1,! 1247$,! ),%.211,4,! d! 1,!
-21(7(_4!),._1(),*!+2-/!1,%!,$./-(8,82%!=-,4)2%,%!%_1/!1,%!-2%+2.,-/4!24!,+,-(24)(,!+,-,!







3$24! 7-,8/;! g,)(548/1/*! 82:/%.-,3,4! %$! /328(24)(,! ,1! -2d! 2%+,W/1! X,%.,! 21! =(4,1*!
    aTK!
!!!!
,$4&$2! 1,! [1.(:,! 82)(%(_4! 82! %$! %/32-,4/! 12%! X$3(2%2! +2-?$8(),8/! )1,-,:24.2;!
\82:e%*!%$!,).(.$8!%2!24.(2482!+/-&$2!),-2)^,4!82!=$2-V,%!%$=()(24.2%!+,-,!-2%(%.(-! 1,!
/)$+,)(_4!=-,4)2%,*!+2%2!,!&$2!X$3/!,17$4/%!=/)/%!(4%$-724.2%!&$2!=$2-/4!8$-,:24.2!
-2+-(:(8/%;! </-! [1.(:/*! 21! (4%.(4./! 82! %$+2-9(924)(,! %2! (:+$%/! 24! 1,! +/31,)(_4!
8/:(4(),4,*!!)/4%)(24.2!82!&$2!1,!U%/1$)(_4!=-,4)2%,Y!2-,!1,![4(),!,1.2-4,.(9,!+/%(312!,!
8/%! 82%241,)2%! &$2! 211/%! -2)X,V,3,4S! 1,! 8/:(4,)(_4! 3-(.e4(),*! +/-&$2!h-,4! b-2.,W,!
2-,!242:(7,!82!F%+,W,!82%82! 1,! =(-:,!82! 1,!+,V!d*! %/3-2! ./8/*! 1,!8/:(4,)(_4!427-,*!
&$2! %_1/! 1,%! =$2-V,%! -2+$31(),4,%! +/8^,4! )/4.-,--2%.,-;! H4)1$%/! &$(242%! )/1,3/-,-/4!
)/4! 1,!,8:(4(%.-,)(_4! =-,4)2%,*! )/:/!+/-!2?2:+1/!21! =$.$-/! ),$8(11/!82! 1,!h$2--,!82!
f2)/4&$(%.,*!#$,4!Ze4)X2V!f,:^-2V*!/!21!,8:(4(%.-,8/-!82!1,!+1,4.,)(_4!82!b/),!k(7$,*!
#$,4! b,$.(%.,! Bd,-Ve3,1*! )/4%+(-,-/4! 24! %2)-2./! ,! =,9/-! 82! F%+,W,TKK;! Z(4! 2:3,-7/*!





8(%.(4./%S! +/-! $4,! +,-.2*! )/4.-(3$d2-/4! ,! (4)-2:24.,-! 21! -2%24.(:(24./! 8/:(4(),4/!
)/4.-,!21!2?2)$.(9/!2%+,W/1*!&$2!12%!X,3^,!,3,48/4,8/!24!:,4/%!82!l-,4)(,>!+/-!/.-,*!
-2=/-V,-/4! 1,! 12,1.,8!82! 1/%!X,3(.,4.2%!82! 1,! )/1/4(,! ,! 1,!:/4,-&$^,*! )/4924)(8/%!82!
&$2! 1,! =(-:,! 82! 1,! +,V! X,3^,! %(8/! /3-,! 82! 1/%! +/1^.()/%! )/--$+./%*! 24! )/4)-2./! 82!
j,4$21! 82! h/8/d*! &$2! 24! %$! /+(4(_4! X,3^,! /3-,8/! ,! 2%+,18,%! 821! :/4,-),TJQ;! F1!
7/3(2-4/!)/1/4(,1*!,17$4/%!(4.212).$,12%!d!:$)X,%!=(7$-,%!-2+-2%24.,.(9,%!82!1,!)$1.$-,!
8/:(4(),4,!%,3^,4!&$2!,&$211,! (:,724!82! 1,!:/4,-&$^,!2-,! (8^1(),*!+/-&$2!24![1.(:,!
(4%.,4)(,! X,3^,! %(8/! 21! -2d! &$(24! X,3^,! -$3-(),8/! 21! ,)$2-8/! 82! +,V;! k/! /3%.,4.2*!
.,:3(54! 2-,4! )/4%)(24.2%! 82! &$2! %_1/! 1,! 12,1.,8! ,1! -2d! ,71$.(4,-^,! ,! ./8/%! 1/%!
8/:(4(),4/%! d! 12%!:,4.248-^,! =(212%! ,! F%+,W,*! 1(3-e48/1/%! 821! )/4.,7(/! 82! 1,%! (82,%!






    aTJ!
!!!!
+,-,! 2@+1/.,-! 1,! (:,724! 821! U:/4,-),! 3242=,)./-Y! d! X,)2-! &$2! ),1,%2! X/48/! 24! 1,!
:24.,1(8,8!8/:(4(),4,;!
I,!(82,!82!2%.,3(1(8,8!=$2!)-$)(,1!24!8()X,!),:+,W,!+-/+,7,48^%.(),S!d,!&$2!1,%!
.-,4%=/-:,)(/42%! d! 1,! (42%.,3(1(8,8! X,3^,4! +-28/:(4,8/! 24! Z,4./! ]/:(47/! 82%82!
"`JN*!1/%!92)(4/%!82!,&$211,!)/1/4(,!42)2%(.,3,4!$4!U,%(82-/!2%+(-(.$,1Y!&$2!,+/-.,%2!
$4,!)(2-.,!(82,!82!+2-:,424)(,!821!%2-!2%+,W/1*!24!:28(/!82!1/%![1.(:/%!d!-2+24.(4/%!
),:3(/%! 2@+2-(:24.,8/%;! l$2-/4!+-2)(%,:24.2! 1,%! +2-%/4,1(8,82%! 82%.,),8,%! 82! 1,%!
12.-,%! d! 82! 1,! (4.212).$,1(8,8! 8/:(4(),4,! &$(242%! +-/+/-)(/4,-/4! 8()X/! U,%(82-/!
(82/1_7()/Y*!42)2%,-(/!+,-,!82:/%.-,-!,!1/%!8/:(4(),4/%!&$2!%$!(824.(8,8!X$48^,!%$%!





1,%! ,7-2%(/42%! 2@.2-4,%*! X,3(8,! )$24.,! 82! 1,! (4),+,)(8,8!:,4(=(2%.,! 82! F%+,W,! +,-,!
+-/.272-1/%TJ";!F1!+/2:,!82!j2%/!j_4(),!2%.$8(,8/!24!21! .2-)2-!),+^.$1/!2?2:+1(=()_!
8()X,!+-/+,7,48,!,!1,!+2-=2))(_4*!+2%2!,!&$2!%$!,$./-!2-,!3,%.,4.2!)-^.()/!)/4!21!+,+21!
82!C,-1/%! HG!24! 1,%!427/)(,)(/42%!82! 1,!+,V;!F1! ,$./-! )/:24V,3,!21/7(,48/! 1,! 12,1.,8!
82%:2%$-,8,! 82! 1/%! 8/:(4(),4/%! ,1! -2d*! ,%^! )/:/! %$! ,--,(7,8,! =2! ),._1(),*! 82%82! 1,!
=$48,)(_4! 82! 1,! )/1/4(,! X,%.,! 1,! =2)X,! 24! &$2! 51! 2%)-(3(_! 2%.,! /3-,*! ),%(! )/4! ./8,!
%27$-(8,8!"`JN;!Z27$(8,:24.2*!-2)/-8,3,!&$2!21!+-/+(/!7/3(2-4/!2%+,W/1!X,3^,!%(8/!
)/4%)(24.2! 821! 9,1/-! 2%.-,.57()/! d! %(:3_1()/! 82! Z,4./! ]/:(47/*! 2%=/-Ve48/%2! 24!
)/4%2-9,-! 1,!)/1/4(,! =-24.2!,! 1,%!,7-2%(/42%!2@.2-4,%*! =$48,:24.,1:24.2!3-(.e4(),%!d!






TJa! \hH*! F*! 1;! ""b*! 2;! J`*! "-;! </2:,;;;! C/:/! %2! (48()_! 24! 21! .2-)2-! ),+^.$1/*!j2%/!j_4(),! X,3^,! %(8/!
,.-,^8/!+/-!21!7/3(2-4/!8/:(4(),4/!)/:/!+/-.,9/V!82!%$%! (4&$(2.$82%!,4.2! 1,!+/31,)(_4*!X,)(248/!
+,-.^)(+2! ,! 2%.,! [1.(:,! 82! 8()X,%! +-2/)$+,)(/42%;! ]2! 2%.,! =/-:,*! )/4.-(3$d_! ,! )/4=(7$-,-! $4,!
)/4)(24)(,!)/:[4!8/:(4(),4,!+-/O2%+,W/1,*!24!1,!)-(%(%!+/%.2-(/-!,!1,!+,V!82!b,%(12,;!!
    a`Q!
!!!!
C,%(! ./8/%! 1/%! 7/32-4,4.2%! =-,4)2%2%! 82! Z,4./! ]/:(47/*! (4)1$(8/! 21! +-/+(/!
A/$%%,(4.! I/$92-.$-2*! =$2-/4! )/4%)(24.2%! 82! &$2! 1/%! 8/:(4(),4/%! %2! 12%! X,3^,4!
%/:2.(8/!+/-&$2!),-2)^,4!82!:28(/%!+,-,!+1,4.,-12%!),-,*!,! 1,!2%+2-,!82!&$2!F%+,W,!
+$8(2%2! ,$@(1(,-1/%! d! -2%.,312)2-! %$! %/32-,4^,! ,11^TJM;! Z(4! 2:3,-7/*! 2%+2-,3,4!&$2*! ,1!
:24/%*! 12%!,7-,82)(2%24! %$%! (4()(,.(9,%!82!7/3(2-4/!+/%(.(9,%*! %/3-2! ./8/!24!:,.2-(,!
2)/4_:(),;!F1!7242-,1!l2--,48!24),-4_!2%+2)(,1:24.2!,&$211,!2%+2-,4V,*!+2-/!+-/4./!
%2! 82%(1$%(/4_*! d,! &$2! 1,! +/31,)(_4! %2! %$3129_! ),%(! :,%(9,:24.2! +,-,! (:(.,-! ,! 1/%!
+,.-(/.,%!82!1,!<24^4%$1,!H35-(),*!&$2!%2!X,3^,4!-2321,8/!.,:3(54!)/4.-,!1,!8/:(4,)(_4!









F1! X,)248,8/! #$,4! Ze4)X2V! f,:^-2V! 1(82-_! ,! 1/%! U+,.-(/.,%Yê! 8/:(4(),4/%*!
%$3129,8/%!)/4.-,!21!7/3(2-4/!=-,4)5%TJT;!]2%)248(24.2!82!$4,!=,:(1(,!82!+-/+(2.,-(/%*!
7-,)(,%! ,! %$! (4=1$d24.2!+/%()(_4! %/)(,1! +$8/!2?2-)2-! 21! ),-7/!82! )/--27(8/-*! ,%^! )/:/!
/.-,%! =$4)(/42%!+[31(),%*!24!%$!9(11,!4,.,1!82!C/)$d!X,%.,! 1,!+$31(),)(_4!82! 1,!+,V!82!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TJM! hEHIIFfjHk*! "K""S! MJP;! \&$^! %2! -2=12?,! 21! )/4924)(:(24./! 82! l2--,48! 82! &$2! 1/%! %24.(:(24./%!
X(%+e4()/%! %27$^,4! 9(9/%! 24! ,&$211,! +/31,)(_4*! +/-! 1/! &$2! )/4924^,! 4/! (:+/42-12%! 1,! ,$./-(8,8!
=-,4)2%,!+,-,!4/!,1(:24.,-!21!2%),%/!,=2)./!&$2!d,!12!+-/=2%,3,4;!!
TJP! hEHIIFfjHk*!"K""S!aQ;!UI2$-!(47-,.(.$82!5)1,.2!24=(4!12!"Q!,/Ü.!"KQKY;!




ê! I,! 824/:(4,)(_4! 82! 1/%! -232182%! )/:/! U+,.-(/.,%Y! %2! 823^,! ,! 1,! (4=1$24)(,! 82! 1,! +-/+,7,48,!
+24(4%$1,-! 8$-,4.2! 1,! h$2--,! 82! H482+24824)(,*! +/-! $4,! +,-.2*! d! ,! 1,! )/4)(24)(,! 82! 82=2482-! 1,!
(824.(8,8!2%+,W/1,!724$(4,!=-24.2!,!1,!(824.(8,8!=-,4)2%,*!+/-!/.-,;!!
TJT!!\fABI\*! 9/1;! IH*! 4;! "J"*! "JN"S! PP`OPKP;! <2%2! ,! %$! ,4.(7É28,8*! 2%.2! ,-.^)$1/! )/4%.(.$d2! $4! 2%.$8(/!
82.,11,8/! 82! 1,! ),:+,W,! 82! 1/%! +,.-(/.,%! 8/:(4(),4/%! +,-,! -2%.,312)2-! 1,! %/32-,4^,! 2%+,W/1,! 24!
Z,4./!]/:(47/;!!
    a`"!
!!!!




(4%.(4./!82!%$+2-9(924)(,*! )/:/!+/-&$2! 1,!,7-()$1.$-,!2%)1,9(%.,!4/!2-,! 1,!3,%2!82!%$!
2)/4/:^,!+2-%/4,1*!=$48,8,!%/3-2!1,!2@+1/.,)(_4!82!3/%&$2%!82!),/3,!d!1,!7,4,82-^,*!
&$2!,),3_!9(548/%2!3242=()(,8,!+/-!1,%!-2=/-:,%!+/%.2-(/-2%!82!q2-92-%,$!d!l2--,48;!!
<,%,8,! $4,! +-(:2-,! =,%2! 82! )/49(924)(,! +,)^=(),! )/4! 1/%! =-,4)2%2%*! #$,4!
Ze4)X2V!29,)$_!Z,4./!]/:(47/!+-2)(+(.,8,:24.2!24!8()(2:3-2!82!"KQM!d!82%2:3,-)_!
24!Z,4!#$,4!82!<$2-./!f()/!21!M!82!242-/!82!"KQP;!]/%!8^,%!,4.2%!%2!X,3^,!+-/)1,:,8/!
1,! (482+24824)(,!82! 1,!f2+[31(),!427-,!82!g,(.^*! .-,%! 1,!82--/.,! =-,4)2%,!,!:,4/%!82!
1/%! 2@! 2%)1,9/%! 82! Z,(4.O]/:(47$2;! \%^! +$2%*! %$! -2+24.(4/! ),:3(/! 82! ,).(.$8! 4/! %2!
X,3-^,! 823(8/! ,! &$2! X$3(2%2! ./:,8/! )/4)(24)(,! 821! )-2)(24.2! +21(7-/! 82! (49,%(_4!
427-,*! %/3-2! ./8/! .-,%! 1,! (482+24824)(,! 82! g,(.^TJK;! <(54%2%2! &$2! Ze4)X2V! d,! X,3^,!
2@+2-(:24.,8/! 1/%! 2=2)./%! 821! 7/3(2-4/! 427-/*! 3,?/! 1,! ,8:(4(%.-,)(_4! 82! A/$%%,(4.!
I/$92-.$-2;! \%^! +$2%*! %$! X$(8,! 82! Z,4./! ]/:(47/! ,! =(4,12%! 82! "KQM! X,3-^,! 2%.,8/!
:/.(9,8,! &$(Ve! +/-&$2! 2-,! )/4%)(24.2! 821! 8(%.(4./! .,1,4.2! 82! I/$92-.$-2! d! 82!
















29,)$,-!Z,4./!]/:(47/*! ?$%./!82%+$5%!82! 1,!+$31(),)(_4!82! 1,!+,V!82!b,%(12,*! 1,%!),1,:(8,82%!&$2!
823(2-/4!+,82)2-!24!21!2@(1(/!4/!%_1/!%2!:,4.$9(2-/4*!%(4/!&$2!(4)1$%/!%2!,7-,9,-/4;!!




,$./-(8,82%! =-,4)2%,%! 12! /=-2)(2-/4! 21! 7/3(2-4/! 82! C/.$d*! )/4%)(24.2%! 82! %$! 3$24,!
=,:,! 24! 1,! )(-)$4%)-(+)(_4;! k/! /3%.,4.2*! Ze4)X2V! 82)1(4_! 1,! /=2-.,*! ,127,48/! &$2!
+-2.248^,! 828(),-%2! +124,:24.2! 82! %$%! ,).(9(8,82%! 2)/4_:(),%;! \$4&$2! +/8-^,!
+24%,-%2! &$2! %$! -2%+$2%.,! 2-,! $4,! %(:+12! ?$%.(=(),)(_4! +,-,! 29(.,-! )/1,3/-,-! )/4! 21!
7/3(2-4/! =-,4)5%*! (4()(,1:24.2!+,-2)^,! %(4)2-,S! ,%^*! .-,%! -2%.,312)2-! 1,! 2@+1/.,)(_4!82!




F4! 1,! +-(:,92-,! 82! "KQK*! :(24.-,%! 82%2:+2W,3,! %$%! 1,3/-2%! ,7-^)/1,%! 24! 21!
IA6/A*&%*! 42)2%(._! ,)$8(-! ,1! )2-),4/! +$231/! 82! Z,3,4,! 82! 1,!j,-! +,-,! /)$+,-%2! 82!
,17$4,%! 72%.(/42%! +2-%/4,12%;! F1! a! 82! :,d/*! %2! 24.-29(%._! )/4! 21! )/:,48,4.2! 82!
,&$211,! +1,V,*! &$(24! 12! 8(?/! &$2! ,),3,3,! 82! -2)(3(-%2! 1,! 4/.()(,! 821! %2)$2%.-/! 82! 1,!
=,:(1(,!-2,1!2%+,W/1,!24!b,d/4,!+/-!k,+/12_4;!Z27[4!1/%!(4=/-:,4.2%*!21!-2d!C,-1/%!HG!
X,3^,! %(8/! -2)1$(8/! 24! $4! )/4924./! d! 8/4! l2-4,48/*! <-^4)(+2! 82! \%.$-(,%*! %2! X,3^,!
&$28,8/!?$4./!,1!F:+2-,8/-*!&$2!,+,-24.2:24.2!.24^,!1,!(4.24)(_4!82!(4%.-$(-1/!+,-,!
&$2!24!21!=$.$-/!+$8(2%2!-2)$+2-,-!21!.-/4/!2%+,W/1>!24!21! ^4.2-(4*! 1,!C/-/4,!-2),2-^,!
%/3-2! 21! X2-:,4/!82!k,+/12_4*! #/%5! H! 82!b/4,+,-.2`Qa;! \&$211,%! 4/.()(,%! (4)(.,-/4! ,!
#$,4! Ze4)X2V! ,! +1,4.2,-%2! 1,! %$3129,)(_4! ,-:,8,! )/4.-,! 1/%! 7/32-4,4.2%! =-,4)2%2%*!
,+-/92)X,48/!21!9,)^/!82!+/82-!82!1,!F%+,W,!+24(4%$1,-!d!21!82%)/4)(2-./!821!2?2)$.(9/!
=-,4)5%;!F4!2%.2!%24.(8/*!12!,4(:,3,!21!X2)X/!82!&$2!1/%!2%=$2-V/%!351()/%!=-,4)2%2%!d,!
2%.,3,4! )/4)24.-,8/%! 24! 8/%! =-24.2%! 2$-/+2/%*! 21! 2%+,W/1! d! 21! -$%/*! d! 4/! +/8^,4!
/)$+,-%2! 82! $4! .2-)2-! =-24.2! ),-(32W/;!j$d! +-/3,312:24.2*! .,:3(54! (4=1$d_! 24! %$!
-2%/1$)(_4! $4,! -2)(24.2! 8(%+/%()(_4! 821! 7242-,1! l2--,48*! +/-! 1,! &$2! 5%.2! X,3^,!










$4! ,)./! 82! ,1.,! .-,()(_4! ,! l-,4)(,;! <2%2! ,! 211/*! Ze4)X2V! ,%$:(_! 1/%! -(2%7/%! d! 82)(8(_!




%$+/4^,!d,!)/:/!29(824.2!)/4.-,! 1/%! %27$48/%! L1/%! =-,4)2%2%R*! d!,&$21!24)$24.-/!
L)/4!21!)/:,48,4.2!82!Z,3,4,!82!1,!j,-R!+-/8$@/!24!:(!2%+^-(.$!.,1!24)/4/!)/4.-,!
211/%*!&$2*!,!+2%,-!82! 1,!,)2+.,)(_4!&$2! 12%!823^,!X,%.,! 11,:,-:2!211/%!:(%:/%!*6(




)/4%+(-,.(9,%S!24! ?$4(/!9(,?_!,! #/32-/*!24!21! )/:[4!82!j()X2%*!8/482!)/:$4()_!,!%$!
%/)(/! j,4$21! 82! C,-9,?,1! %$%! +1,42%! )/4.-,! 21! 7/3(2-4/! =-,4)5%*! (4%(%.(248/! 24! 1,!
42)2%(8,8!82!,).$,-!-e+(8/!+,-,!)/72-!,!2%.2![1.(:/!82%+-2924(8/;!\%(:(%:/*!2%.(:_!
42)2%,-(/! 7,-,4.(V,-%2! 21! ,+/d/! 821! ),+(.e4! 7242-,1! 82! <$2-./! f()/*! A/-(3(/!j/4.2%*!









+/-! $4,! )/:3(4,)(_4! 82! ),$%,%>! p\CBE*! aQQ`S! Na";! F1! J! 82! ,3-(1*! l2--,48! d,! X,3^,! ,892-.(8/! 1,!
=2-:24.,)(_4!82!1/%!2%+,W/12%!8/:(4(),4/%*!(4=1$(8,!&$(Ve!+/-&$2!,),3,3,4!82!-2)(3(-%2!24!1,!(%1,!1,%!
4/.()(,%!821!j/.^4!82!\-,4?$2V;!!
`QP! ZrkCgFs! f\jtfFs*! "JN`S! P;! I,! )$-%(9,! ,+,-2)2! 24! 21! /-(7(4,1;! Z$! )/48()(_4! 82! U,:(7/! 82! 1/%!
=-,4)2%2%Y*!&$2!51!:(%:/!X,3^,!-2)/4/)(8/*!82:/%.-,3,!%$!,).(.$8!,+,-24.2:24.2!)/-8(,1!X,)(,!1/%!
4$29/%!7/32-4,4.2%!82!Z,4./!]/:(47/;!n%.,!4/!42)2%,-(,:24.2!%(74(=(),3,!$4,!%(4)2-,!,8X2%(_4!,!
l-,4)(,*! %(4/! &$2! +/8^,! %2-! $4,! ,).(.$8! (:+/%.,8,! +,-,! 7,4,-%2! 1,! )/4=(,4V,! 82! 1/%! =-,4)2%2%! d!
)/4%+(-,-!)/4.-,!211/%!%(4!%$%)(.,-!%$%!%/%+2)X,%;!!
    a`P!
!!!!
1,!12,1.,8!8/:(4(),4,!,1!-2d`QN;!C/4!2%.2!+1,4!24!:24.2*!24!?$1(/!%2!-2.(-_!,!g(7É2d!+,-,!
1(&$(8,-! )$24.,%! )/4! 9,-(/%! ?/-4,12-/%! 82! %$%! +-/+(28,82%;! F4./4)2%*! %$+/! +/-! $4!
:58()/! =-,4)5%! &$2! $4! /=()(,1! 82! 1,!j,-(4,! F%+,W/1,! ,),3,3,! 82! 82%2:3,-),-! 24! 1,!
)/%.,!+$2-./--(&$2W,*!(4=/-:,48/!82!1,!82)1,-,)(_4!82!7$2--,!82!1,!#$4.,!82!Z29(11,!,!
l-,4)(,;!H4:28(,.,:24.2*!Ze4)X2V!)/:$4()_!1,!3$24,!4$29,!,!C,-9,?,1*!+/-&$2!2-,!1,!
%2W,1! 2%+2-,8,! +,-,! ,)212-,-! 1/%! +-2+,-,.(9/%! 82! 1,! (4%$--2))(_4;! Z/! +-2.2@./! 82!




&$2! 1,! )/4&$(%.,! 82! 2%.,! )($8,8! +/48-^,! ./8,! 1,! )/1/4(,! 24!:,4/%! 82! %$%! X/:3-2%*!
)$,48/!%2!(4()(,%2!1,!%$3129,)(_4!,-:,8,`QTS!
!
]21! /)X/! ,1! /4)2! .-,.5! 82! %/482,-! 1/%! e4(:/%! 82! ,17$4/%! 2%+,W/12%! &$2! .24^,4!
(4=1$@/! 24! 1,! C($8,8*! )/4! &$(242%!:2! (4%(4$5*! d*! 24)/4.-e48/1/%! 82:,%(,8,:24.2!












`QT! \gk*! F*! 1;! MPQ`! {"|;! f2%+$2%.,! 821! 7/3(2-4/! )/1/4(,1! 8/:(4(),4/;;;! F4! 2%.2! 8/)$:24./! 82! "`J`*!
#/,&$^4!h,-)^,!X,3^,!,892-.(8/!,!1,!C/-/4,!82!&$2!1,!+/%2%(_4!82!1,!),+(.,1!2-,!)1,92!+,-,!)/4.-/1,-!
./8,! 1,! )/1/4(,!82!Z,4./!]/:(47/;!\17$4/%! )($8,8,4/%! =-,4)2%2%!,=(4),8/%!24!<$2-./!f()/!X,3^,4!
X$(8/!,!Z,4./!]/:(47/!)$,48/!%2!-2)(3(_!1,!4/.()(,!82!1,!82)1,-,)(_4!82!7$2--,!,!l-,4)(,!+/-!1,!#$4.,!
82!Z29(11,*!,%$%.,8/%!+/-!21!)1(:,!82!)-(%+,)(_4!,4.(O=-,4)2%,!7242-,1(V,8,;!
`Q`! ZrkCgFs!f\jtfFs*!"JN`S!JO"Q;!<,-,!)/:+-2482-!24!+,-.2! 1,!.(3(2V,!82! 1/%!8/:(4(),4/%*!2@+1(),8,!
24!21!+e--,=/!%(7$(24.2!,!2%.,!)(.,*!8232!+24%,-%2!+/-!2?2:+1/!24!:28(8,%!3242=()(/%,%!82!l2--,48!
)/:/!1,!,:+1(,)(_4!82!1,%!.(2--,%!82!)$1.(9,!24!8(2V!127$,%!,1-2828/-!82!1,!),+(.,1;!!
    a`N!
!!!!
\1!:(%:/! .(2:+/*!Ze4)X2V!:,4.$9/!$4,! (4.24%,!)/--2%+/4824)(,! %2)-2.,! )/4!
A/-(3(/!j/4.2%*! )/:+-/:2.(548/%2! ,! 249(,-12! -2:2%,%! 82! ),/3,! +,-,! =(4,4)(,-! $4,!






)/4! 1,! 1127,8,! 82! ,&$211/%! +-(%(/42-/%! ,! Z,4./! ]/:(47/*! #$,4! Ze4)X2V! ,--(3_! ,! 1,!
),+(.,1!82!1,!)/1/4(,*!8/482!,1!8^,!%(7$(24.2!%2!24.-29(%._!)/4!l2--,48;!n%.2!-2)X,V_!1,!
82)1,-,)(_4! 82! 7$2--,! 82! 1,! #$4.,! 82! Z29(11,! &$2*! 24! %$! /+(4(_4*! 24),-4,3,! $4,!





1,%!+-/:2%,%!82! l2--,48;! <,-,!211/*! 4/! %_1/! 12%!82%)$3-(_! 1,%! 92-8,82-,%! (4.24)(/42%!
(:+2-(,1(%.,%! 82!k,+/12_4! 24! 1,! F%+,W,!+24(4%$1,-*! %(4/! &$2! .,:3(54! 12%! -2)/-8_! %$!
12,1.,8!/31(7,8,!,!C,-1/%!HG`QJ;!Z$!:24%,?2!%$-.(_!2=2)./!+-/4./!d*!,$4&$2!1/%!92)(4/%!
82! C/.$d! 8$8,-/4! ,1! +-(4)(+(/*! ,),3,-/4! 82%/d248/! 1,%! _-8242%! 82! l2--,48*!
-/:+(248/!21!8/)$:24./!&$2!5%.2!12%!X,3^,!-2:(.(8/*!+,-,!:,4(=2%.,-!,%^!%$!,8X2%(_4!
,!1,!),$%,!82!#$,4!Ze4)X2V;!g,3(8,!)$24.,!82!1,!,).(.$8!8$3(.,.(9,!82!1/%!X,3(.,4.2%!82!
C/.$d! ,1! +-(4)(+(/*! &$(Ve! 1,! 12,1.,8!82! 1/%!8/:(4(),4/%! ,! F%+,W,!4/!2-,! .,4!29(824.2!
)/:/!X,3^,4!+-2.248(8/!1/%!,$./-2%!82!1,!+-/+,7,48,!+-/O2%+,W/1,*!+2-/!1,!2@,1.,)(_4!
82! 1,! 7$2--,! d! 1,%! 4/.()(,%! 82! 1,! F%+,W,!+24(4%$1,-! ?$7,-/4! ,! =,9/-! 82! #$,4! Ze4)X2V;!
F%),-:24.,8/! +/-! %$%! +-(:2-,%! 8(=()$1.,82%*! .,4./! 24! 5%.,! )/:/! 24! /.-,%! +1,V,%*! %2!
%(-9(_!82!8/%!(4%.-$:24./%!)1,92!+,-,!7,4,-%2!,!1,!+/31,)(_4S!21!)12-/*!)$d/!,%)248(24.2!
(82/1_7()/!2-,!2%24)(,1*!d!1/%!:(1(.,-2%!2%+,W/12%*!&$2!%2-9^,4!,!l-,4)(,!4/:(4,1:24.2*!




    a`T!
!!!!
+,.-(/.,%*! +/-&$2!:(4,-^,4! ,1! -57(:24! =-,4)5%! 82%82! 824.-/;! F%./%! [1.(:/%! 2-,4! $4!
,-:,!82!8/312! =(1/! +,-,! 21! +-/+(/! Ze4)X2V*! +/-&$2!+/8^,4!821,.,-1/! d! ,--2%.,-1/;!k/!
/3%.,4.2*!%(!%$!,8X2%(_4!2-,!%(4)2-,*!1/%!3242=()(/%!%2-^,4!.,4!7-,482%!&$2!9,1^,!1,!+24,!
,--(2%7,-%2;!!
I,! :28(8,! 821! +21(7-/! 82! 1,! 2:+-2%,! 82! Ze4)X2V! 1,! 8(/! +-2)(%,:24.2! %$!
),:+,W,! 24! I,! G27,*! 8/482! 1127_! 21! "N! 82! ,7/%./;! <-(:2-/*! )/:$4()_! %$! +1,4! ,1!
)/:,48,4.2!82!1,!+1,V,*!\7$%.^4!l-,4)/*!?2=2!821!82+,-.,:24./!821!C(3,/!d!X/:3-2!82!
)/4=(,4V,! 82! l2--,48*! ,! &$(24! -2)/-8_! &$2! %$! 12,1.,8! 823^,! -2%(8(-! ?$4./! ,! F%+,W,;!
l-,4)/! ,+,-24._! (4.2-2%,-%2! +/-! 1,! +-/+$2%.,! 82! Ze4)X2V*! 2! (4)1$%/! %2! /=-2)(_! ,!






82%.-$))(_4!82! 1/%! =-,4)2%2%*! )/4)$--(248/! 1/%!+-(4)(+,12%!,!/=-2)5-%2:2!)/:/! =(212%!
2%+,W/12%! L;;;RY`"";! F1! ),$8(11/! +,.-(/.,! 12%! -2)/:248_! &$2*! 24! ,821,4.2*! %(:$1,%24!
+2-:,42)2-!=(212%!,!l-,4)(,!+,-,!4/!%$%)(.,-!1,%!%/%+2)X,%!82!l2--,48;!!
<2%2!,!&$2!l-,4)/!X,3^,!82:/%.-,8/!%$!9/1$4.,8!82!3/()/.2,-!21!+1,4!82!#$,4!
Ze4)X2V*! 2%.2! [1.(:/! %(7$(_! )/4=(,48/! 24! 51! 82! :/:24./*! 4/! +/-&$2! 12! (4%+(-,%2!
.-,4&$(1(8,8*!%(4/!+/-&$2!%,3^,!&$2!21!)/:,48,4.2!82!I,!G27,!.24^,!$4!7-,4!+-2%.(7(/!
24! 1,! V/4,*!&$2!2-,!)/4924(24.2!),4,1(V,-!24!3242=()(/!82! 1,! ),$%,! -232182;!</-!2%.2!
:/.(9/*!&$(%/!24)/:248,-12!21!24.-24,:(24./!82!1,%!.-/+,%!82!,&$211,!)(-)$4%)-(+)(_4*!
+2-/! l-,4)/! 82)1(4_! %$! /=2-.,! +-2.2@.,48/! $4,! 1(72-,! (48(%+/%()(_4`"a;! F4./4)2%*!
Ze4)X2V!%2!24.-29(%._!)/4!51!+,-,!)1,-(=(),-!%$!+/%.$-,!82!$4,!92V!+/-!./8,%;!]$-,4.2!1,!
24.-29(%.,*!l-,4)/!12!,)/4%2?_!&$2!82.$9(2%2!%$%!+-2+,-,.(9/%!24!Z,4./!]/:(47/!X,%.,!











#$,4! Ze4)X2V;! </-! 2%.2!:/.(9/*! 12! +(8(2-/4! -2$4(-%2! )/4! 51! ,! %/1,%! +,-,! .-,4%:(.(-12!
9,-(,%! 4/.()(,%! 82! 1,! :,d/-! 7-,928,8;! I,! ,).(.$8! 82! 1/%! =-,4)2%2%*! d! %$! %$+$2%.,!
)/:+1()(8,8!)/4!l-,4)/*!)/4924)(2-/4!,!#$,4!Ze4)X2V!82!&$2!4/!+/8^,!)/4.,-!)/4!2%.2!
[1.(:/*!&$2!,! ./8,%! 1$)2%!2-,! =(21!,! 1,!,8:(4(%.-,)(_4!82!l2--,48;!\X/-,!3(24*!+2%2!,!




24)1,92%! 8/:(4(),4/%`"P;! F1! )/:+/424.2! )/4%2-9,8/-! 82! %$! )/:+1/.! %2! +2-)(3(_! 24!
./8,%! 1,%! )($8,82%! &$2! ,.-,92%_*! +/-! 21! +2%/! 82! 1,! -21(7(_4! 24! %$! 8(%)$-%/;! \%^*! ,!
+-(4)(+(/%!82!%2+.(2:3-2*!21!%,)2-8/.2!#/%5!j/-24/!+-/+()(_!1,!,8X2%(_4!7242-,1(V,8,!
82! 1,! +/31,)(_4! 82! b,d,7$,4,! ,1! 3,48/! +,.-(/.,;! <,-,! 211/*! ,+-/92)X_! &$2! 21!
)/:,48,4.2! 7242-,1! 82! ,&$211,! +1,V,! %2! X,11,3,! ,$%24.2`"N;! A,:3(54! 24! Z2(3/! 21!
+-/.,7/4(%:/!.,:3(54!)/--2%+/48(_!,!1,!H712%(,!8/:(4(),4,;!]2!X2)X/*!1/%!92)(4/%!82!
2%.2! [1.(:/! 24)1,92! X,3^,4! %(8/! (4()(,1:24.2! 82%=,9/-,312%! ,1! )/:+1/.! 82! #$,4!
Ze4)X2V*!+2-/!+-/4./!),:3(,-/4!82!,).(.$8!d!1/!-2%+,18,-/4!%(4!,:3,72%;!F4!4(47$4/!
82!2%./%!),%/%!:28(_!,))(_4!,-:,8,!,17$4,!+/-!+,-.2!82! 1/%!+,.-(/.,%;!<-2)(%,:24.2!
$4! 82%,=/-.$4,8/! (4)(824.2! 24! 21! Z2(3/! :/.(9_! &$2! 1,! +/%()(_4! 82! #$,4! Ze4)X2V*!
)_:/8,!X,%.,!24./4)2%!+/-&$2!X,3^,!)/4%27$(8/!21$8(-!1,%!%/%+2)X,%!82!1/%!=-,4)2%2%*!
%2! 9(2%2! %2-(,:24.2! )/:+-/:2.(8,;! E4! )/:(%(/4,8/! 821! ),+(.e4! 7242-,1! 82! <$2-./!
f()/*!\4./4(/!f248_4*!X,3^,!1127,8/!,!,&$211,!)($8,8!,!=(4,12%!82!,7/%./*!)/4!21!=(4!82!
2@+1/-,-!21! 2%.,8/!82!e4(:/!82! 1,!+/31,)(_4;! F4./4)2%*! 9,-(/%!/=()(,12%! ,1! %2-9()(/!82!
l2--,48! %2! +2-%/4,-/4! 24! Z2(3/! 2! (4.24.,-/4! ,--2%.,-1/*! 82!:/8/! &$2! f248_4! %_1/!






    a`K!
!!!!
Ze4)X2V*!&$2!12!+2-:(.(_!)-$V,-!%$%!.(2--,%!+,-,!2:3,-),-!-$:3/!,!<$2-./!f()/`"T;!F4!
%$!X$(8,!82?_!,.-e%! ,17$4/%!8/)$:24./%! )/:+-/:2.28/-2%!&$2! -21,)(/4,3,4!,! #$,4!




82! 1,! #$4.,! 82! Z29(11,! ,! 1,! (4%$--2))(_4! 82! 1/%! 8/:(4(),4/%*! -2%+,18,8,! +/-! 21!
7/32-4,8/-!+$2-./--(&$2W/;! F4! .,12%! )(-)$4%.,4)(,%*! 21! =$.$-/! ),$8(11/! +,.-(/.,!823(_!
,)212-,-! %$%! 72%.(/42%! +,-,! -2)(3(-! 1,%! ,-:,%*! 1,%!:$4()(/42%! d! 1/%! 9^92-2%! 82! <$2-./!
f()/!)$,4./!,4.2%*!%(4!8,-!.(2:+/!,!&$2!1/%!=-,4)2%2%!(4.2-9(4(2%24!+,-,!,--2%.,-1/;!C/4!
2%.2! +-/+_%(./*! +,-.(_! ,1! #/32-/*! 82%82! 8/482! &$2-^,! :,48,-! $4,! 2:3,-),)(_4! ,!
<$2-./!f()/!+,-,!(4%.,-!,!A/-(3(/!j/4.2%!,!&$2!12!249(,%2!1/%!+2-.-2)X/%!-2%2W,8/%;!Z(4!





<,$1,.(4,:24.2*! 1,%! ,$./-(8,82%! =-,4)2%,%! 82! Z,4./! ]/:(47/! 2%.-2)X,-/4! 21!
)2-)/!%/3-2!#$,4!Ze4)X2V*!&$2!24!%2+.(2:3-2!82!"KQK!,),3_!-2.(-e48/%2!,!1,!24%24,8,!
82! #,de4;! C/4! 51*! +,-.(2-/4! ,17$4/%! )/1,3/-,8/-2%*! -2)1$.,8/%! 24.-2! %$%! ,:(7/%*! %$!
%2-9()(/!8/:5%.()/!d!%$!+-/+(,! =,:(1(,;!\&$211,!24%24,8,!2-,!$4!24)1,92! (8_42/!+,-,!
21$8(-! 1,! +2-%2)$)(_4! =-,4)2%,*! d,! &$2! +,-,! 1127,-! X,3^,! &$2! )-$V,-! $4! +,4.,4/! ),%(!
(:+-,).(),312*!d!%/-.2,-!$4!+,-,+2./!82=24%(9/!24!21!2@.-2:/!/+$2%./;!I,!:,-)X,!82!
Ze4)X2V!d!%$!2@(%.24)(,!24!,&$21!+$2%./!=$2-/4!+24/%/%*!+2-/!%$%!+24$-(,%!%2!,1(9(,-/4!
1292:24.2! 21! "K! 82! %2+.(2:3-2*! )$,48/! %$%! 2:(%,-(/%! ,4.2! A/-(3(/! j/4.2%! 12!
,4$4)(,-/4!&$2!24!3-292! 1127,-^,4! 1/%!,$@(1(/%!82%82!<$2-./!f()/;!A,:3(54! 12!8(?2-/4!
&$2!2-,!1,!9/1$4.,8!821!7/32-4,8/-!+$2-./--(&$2W/!&$2!%2!+-/)1,:,%2!,!l2-4,48/!GHH!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`"T! ZrkCgFs!f\jtfFs*!"JN`S!"TO"`>!hEHIIFfjHk*!"K""S!MM;!\:3/%!,$./-2%!8(=(2-24!%/3-2! 1,! =2)X,!82!
2%./%! ,)/4.2)(:(24./%S! #$,4! Ze4)X2V! %/%.(242! &$2! /)$--(2-/4! ,! =(4,12%! 82! ,7/%./! d! +-(4)(+(/%! 82!
%2+.(2:3-2*!+2-/!h$(112-:(4!82=(2482!&$2!1,!X$(8,!82!f248_4!.$9/!1$7,-!21!"a!82!%2+.(2:3-2;!!
`"`! ZrkCgFs!f\jtfFs*!"JN`S!aQOaM>!hEHIIFfjHk*!"K""S!MMOMP;!!
    a`J!
!!!!
24! ./8/%! 1/%! +$231/%! 8/:(4(),4/%! %$3129,8/%! ,! =,9/-! 82! 1,! ),$%,! +,.-(/.,;! ]2! 2%.,!
=/-:,*! %2! 24=,.(V,-^,! 1,! 12,1.,8!:/4e-&$(),! 82! 1,! +/31,)(_4! 82! Z,4./! ]/:(47/! d! %2!
82:/%.-,-^,! %$! %/1(8,-(8,8! )/4! 1/%! +-/.,7/4(%.,%! 82! 1,! h$2--,! 82! H482+24824)(,!
+24(4%$1,-`"K;!!
\124.,8/! +/-! 2%.,%! 4/.()(,%*! 21! aT! 82! %2+.(2:3-2! #$,4! Ze4)X2V! 2:+-248(_! 1,!
+-(:2-,!,))(_4!82!7$2--,!24!Z2(3/;!D$(Ve*!+-2=(-(_!(4()(,-!1,!(4%$--2))(_4!24!5%.2!d!/.-/%!
24)1,92%!82!8$8/%,!12,1.,8!,1!3,48/!+,.-(/.,*!)/4!/3?2./!82!7,-,4.(V,-%2!%$!,8X2%(_4!d!
29(.,-! ,%^! +/%(312%!+-/312:,%! 1/7^%.()/%! 24!21! =$.$-/! 24!21! .-,4%)$-%/!82! 1,! 7$2--,`"J;!
h-,)(,%!,!1,!+-/+,7,48,!821!%,)2-8/.2!j/-(11,%*!1,!(4:24%,!:,d/-^,!82!1/%!X,3(.,4.2%!
821! 1$7,-! ./:,-/4! 1,%! ,-:,%! 24! 4/:3-2! 82! l2-4,48/! GHH;! ]2%+$5%*! 2@.248(_! 1,!
(4%$--2))(_4! ,!/.-,%! 9(11,%! )$d/%! 92)(4/%! 12! ,+/d,-/4!82)(8(8,:24.2;! Z/-+-2482!&$2*!
+2%2! ,! )/4/)2-! 21! ,+/d/! 82! 1,! #$4.,! 82! Z29(11,! ,1! 3,48/! +,.-(/.,*! ,%^! )/:/! 1/%!
+-2+,-,.(9/%! /)$1./%! 82! 2%.2! [1.(:/! +,-,! %$3129,-%2! )/4.-,! 21! 7/3(2-4/! 8/:(4(),4/!
/=()(,1*!l2--,48!+2-:,42)(2%2!(4,).(9/!X,%.,!&$2!%2!+-/8$?2-/4!1,%!+-(:2-,%!,7-2%(/42%!
82! 1/%! )/4%+(-,8/-2%;! Z(4! 8$8,*! %$! ,).(.$8! %2! 2@+1(),-^,! +/-&$2! ?,:e%! )/4%(82-_! ,! 1,!
#$4.,! 4(! ,! 1/%! +,.-(/.,%! 8/:(4(),4/%! )/:/! -2+-2%24.,4.2%! 821! 7/3(2-4/! 2%+,W/1!
127^.(:/*! &$2! 82%82! %$! +$4./! 82! 9(%.,! %_1/! 24),-4,3,! #/%5! H! 82! b/4,+,-.2;! k/!
/3%.,4.2*!1,%!,))(/42%!,-:,8,%!82!#$,4!Ze4)X2V!12!/31(7,-/4!,!(4.2-+-2.,-!1,!,).(.$8!82!











1/%! +-2+,-,.(9/%! /)$1./%! 82! 1/%! +,.-(/.,%! 8/:(4(),4/%*! +2-/! 24! 1$7,-! 82! (4.2-924(-! +,-,! ,3/-.,-! 1,!
-2321(_4*! 82)(8(2-/4!2%+2-,-! ,! &$2! 1/%! )/4%+(-,8/-2%! ,.,),%24*! +/-&$2!24./4)2%!+/8-^,4! ,+21,-! ,1!
82-2)X/!82! 127^.(:,!82=24%,!+,-,!)/4.-,,.,),-*! .,)X,48/!,! 1/%!+,.-(/.,%!82!-2/%!82! 12%,!:,?2%.,8;!
f2)$5-82%2!&$2!1/%!8/:(4(),4/%!2-,4!=-,4)2%2%!)*("A&*(82%82!"`JN!d!)*(='2$%!82%82!"KQa*!82!:/8/!
&$2! %$! ,)$%,)(_4! )/:/! )$1+,312%! 82! ,1.,! .-,()(_4! 2%.,3,! :e%! &$2! ?$%.(=(),8,*! 82%82! 1,! _+.(),!
=-,4)2%,;!!
    aKQ!
!!!!
1,! h$2--,! 82! H482+24824)(,*! ,$4&$2! .,:3(54! +-2%24.,3,4! )(2-.,%! 8(=2-24)(,%!
%(74(=(),.(9,%;!F4.-2! 1,%!%(:(1(.$82%*!),32!82%.,),-!21!+2%/!82!1,! (824.(8,8!2%+,W/1,!24!
1/%!8/:(4(),4/%!d!1/%!2%+,W/12%!+,-,!(4()(,-!1,!%$3129,)(_4!)/4.-,!1/%!=-,4)2%2%*!d,!&$2!
24! ,&$211,! (824.(8,8! 2@(%.^,! $4! (:+/-.,4.2! )/:+/424.2! =-,4)_=/3/;! F4! 1/%!
8/:(4(),4/%*! 8()X/! %24.(:(24./! 2-,! :$d! ,)$%,8/! +/-! 1,! )/49(924)(,! .24%,! )/4! 1/%!
=-,4)2%2%!24!I,!F%+,W/1,!8$-,4.2!),%(!$4!%(71/!d!:28(/;!j(24.-,%!.,4./*!,$4&$2!24!1,!
<24^4%$1,! H35-(),! 1,! =-,4)/=/3(,! X,3^,! +2-9(9(8/! 8$-,4.2! ./8,! 1,! F8,8! j/82-4,*! %2!
X,3^,! -2=/-V,8/! .-,%! 1,! (49,%(_4! 4,+/12_4(),! 24! "KQ`*! &$2! X,3^,! )/4)(24)(,8/! ,! %$%!
X,3(.,4.2%!82!1,!,:24,V,!.2--(./-(,1!=-,4)2%,;!!
\%(:(%:/*! 1/%! 8/:(4(),4/%! %2! X,3^,4! )/4%(82-,8/! 82+/%(.,-(/%! 821! +/82-! 821!
-2d!U$%$-+,8/Y!+/-! 1,!C/4924)(_4!24! 1,!+,V!82!b,%(12,;!F%.2!8,./!2%!2%24)(,1*!+$2%./!
&$2! 1/%! %[38(./%! 82! l2-4,48/! GHH! 2%7-(:(2-/4! 2%.2!:(%:/! ,-7$:24./! 24! "KQK! +,-,!
?$%.(=(),-! %$! %$3129,)(_4! )/4.-,! 1,! 8/:(4,)(_4! =-,4)2%,! 24! F%+,W,;! F4! 21! ),%/! 82! 1/%!
8/:(4(),4/%*! ,&$211,! ?$%.(=(),)(_4! ),-2)^,! 82! =$48,:24./*! d,! &$2! C,-1/%! HG! X,3^,!
-24$4)(,8/! ,! Z,4./! ]/:(47/! 9/1$4.,-(,:24.2*! :(24.-,%! l2-4,48/! GHH! X,3^,! %(8/!
82+$2%./! +/-! 1,%! .-/+,%! =-,4)2%,%! +/-! 1,! =$2-V,;! Z(4! 2:3,-7/*! 1/%! 8/:(4(),4/%!





4$29/! U%2W/-Y! 82%+_.()/*! l-,4)(,*! +,-,! ,--23,.,-12! 21! +/82-! d! 829/195-%21/! ,! %$!
127^.(:/!8$2W/;!\%^!+$2%*! 1,!-2)/4&$(%.,!8/:(4(),4,!2%.,312)^,!$4,!)1,-,!)/4.(4$(8,8!
)/4! 21! +,%,8/*! d,! &$2! %$%! ,3,482-,8/%! %2! X,3^,4! 2-(7(8/! 24! 82+/%(.,-(/%! 82! 1,!
%/32-,4^,!82!1/%!-2d2%!2%+,W/12%!24!Z,4./!]/:(47/!8$-,4.2!1/%!.-2%![1.(:/%!1$%.-/%!82!
8/:(4,)(_4!=-,4)2%,;!
I,! .2-)2-,! %2:2?,4V,! -,8()_! 24! 1,! (:+/-.,4)(,! 82! 1,! 2%.-,.27(,! 82! 7$2--(11,*!
[4(),!+/%(312!=-24.2!1/%!=-,4)2%2%*!&$2!+,-.^,4!82!$4,!+/%()(_4!924.,?/%,!24!.,4./!&$2!
7/3(2-4/!8/:(4(),4/!127^.(:/;!<-(:2-/*!1/%!+,.-(/.,%!)/4&$(%.,-/4!21!.2--24/!+,1:/!,!
+,1:/!82%82! 1,!_+.(),! (82/1_7(),*! 7-,)(,%!,1!+2-(+1/!82! #$,4!Ze4)X2V!2%.$8(,8/!24!21!
    aK"!
!!!!







+,.-(/.,%! 21$8(-! =e)(1:24.2! 1,! 9(7(1,4)(,! =-,4)2%,>! 21! +2%/! 82! 1,! (4()(,.(9,! (48(9(8$,1*!
24),-4,8,!+/-!21!+-/+(/!#$,4!Ze4)X2V>!21!,+/d/!)-$)(,1!82!1,!+/31,)(_4*!321(72-,4.2!24!
%$!+-e).(),!./.,1(8,8*!X,3(8,!)$24.,!82!&$2!,+/d_!,!1/%!-232182%!82!8(92-%,%!=/-:,%>!21!
24)/4,:(24./! 82! 1,! +/%.$-,! 82! 1/%! -232182%! )/4=/-:2! %2! (4.24%(=()_! 1,! -2+-2%(_4!




E4,! 8(=2-24)(,! =$48,:24.,1! 24.-2! 1,! )/d$4.$-,! 2%+,W/1,! d! 1,! 8/:(4(),4,!
2%.-(3_!24!&$2!24!Z,4./!]/:(47/!4/!2@(%.(2-/4!1,%!?$4.,%*!&$2!24!1,!F%+,W,!+24(4%$1,-!





,! 1,!,$./-(8,8S!+/-!$4,!+,-.2*!82%,$./-(V,3,4!,!C,-1/%! HG*!&$2! 12%!X,3^,!24.-27,8/!,!
l-,4)(,>! +/-! /.-,*! d,! &$2! 1,! +,V! 82! b,%(12,! X,3^,! )/492-.(8/! ,! 1/%! 8/:(4(),4/%! 24!
=-,4)2%2%*!%(!%2!%$3129,3,4!)/4.-,!l-,4)(,!%2-^,4!)/4%(82-,8/%!-2/%!82!12%,!:,?2%.,8S!
UL;;;R! 9/$%! Ñ.2%! ./$%! 82924$%! l-,4m/(%>! /$! +1$.Ç.! l-,4m/(%! 2.! F%+,74/1%*! 4/$%! 42!
=/-:/4%!24%2:312!&$Ä$4!+2$+12!82!=-6-2%!2.!8Ä,:(%*!&$(!4Ä/4.!&$2!12!:Ñ:2!(4.5-Ñ.!!





    aKa!
!!!!
)/:+/424.2! 82! %/32-,4^,! +/+$1,-*! 82! -2:(4(%)24)(,%! 1(32-,12%! d*! +/-! )/4%(7$(24.2*!
/+$2%.,%!,!%$!82%2/!82!-2%.,312)2-!21!\4.(7$/!f57(:24!24!Z,4./!]/:(47/;!!
I,! %27$48,!8(=2-24)(,! -2%2W,312! =$2! 1,! ,$%24)(,!821! )/:+/424.2! 1(32-,1! 82! 1,!
h$2--,!82!H482+24824)(,*!)/:/!,),3,!82!%2W,1,-%2;!I/%!8/:(4(),4/%!X,3^,4!82=(4(8/!
%$! (824.(8,8!%/3-2! 1,!3,%2!82! 1,! 1247$,*!21! .2--(./-(/!d*!%/3-2!./8/*! 1,!:/4,-&$^,!d! 1,!
-21(7(_4*! /+$2%.,%! ,! 1/%! 9,1/-2%! %$392-%(9/%! .-($4=,4.2%! 24! l-,4)(,;! </-! )/4%(7$(24.2*!
82%82!%$!+$4./!82!9(%.,*!21!1(32-,1(%:/!82!,17$4/%!:(2:3-/%!82!1,%!?$4.,%!+24(4%$1,-2%!
2-,! X2-282-/! 82! 1/%! +-(4)(+(/%! &$2! X,3^,4! (4%+(-,8/! ,! 1/%! -29/1$)(/4,-(/%! =-,4)2%2%*!
&$2! 211/%! -2)X,V,3,4! =-/4.,1:24.2;! \82:e%*! 2%.,3,4! )/4924)(8/%! 82! &$2! 21!
1(32-,1(%:/!d!1,!,3/1()(_4!82!1,!2%)1,9(.$8!(3,4!(--2:(%(312:24.2!$4(8/%;!\%^!+$2%*!+2%2!







A-,%! 1/%! +-(:2-/%! .-($4=/%*! #$,4! Ze4)X2V! 24)/4.-_! $4,! %2-(,! -2%(%.24)(,! 24!
g(7É2d*! )$d/! )/:,48,4.2! X,3^,! 24),32V,8/! $4,! (4.24%,! 1,3/-! 82! +-/+,7,48,! ,4.(O
2%+,W/1,;! j,4$21! 82! C,-9,?,1*! 21! 2%.-2)X/! )/1,3/-,8/-! 82! Ze4)X2V*! 82.$9/! ,! ,&$21!




$4!3,W/!82! %,47-2! (442)2%,-(/;! F%.,!2@+2-(24)(,! %(-9(_!,! Ze4)X2V!+,-,!+2-),.,-%2!82!
&$2!+/8^,!24)/4.-,-%2!:e%!-2%(%.24)(,!82!1,!2%+2-,8,!24.-2!1,!+/31,)(_4!8/:(4(),4,*!
+/-!1/!&$2!(4()(_!$4,!129,!:,%(9,!24!1/%!24)1,92%!)$d/%!X,3(.,4.2%!12!X,3^,!:/%.-,8/!%$!
,+/d/!82)(8(8,:24.2*!)/4!21! =(4!82!,)212-,-! 1,!7$2--,!d!%(.(,-! 1,!),+(.,1!)$,4./!,4.2%;!
Z$%!72%.(/42%!=$2-/4!=-$).^=2-,%!d!21!aK!82!%2+.(2:3-2!)/4%(7$(_!)/-.,-!1,!)/:$4(),)(_4!
24.-2!Z,4./!]/:(47/!d!1,!3,X^,!82!Z,:,4e*!)/1/),48/!$4,!7$,-4()(_4!24!1,!X,)(248,!
    aKM!
!!!!
82! Z,4! #2-_4(:/*! )$d/! /3?2./! 2-,!:,4.242-! 1,%! +/%()(/42%;! \82:e%*! 1,! +/%2%(_4! 82!
Z,:,4e!7,-,4.(V_!,!1/%!(4%$--2)./%!21!,+-/9(%(/4,:(24./!82%82!21!2@.2-(/-*!+-(9,48/!,!
l-,4)(,!82!$4!+$2-./!82!)/48()(/42%!4,.$-,12%!2@)2+)(/4,12%`aM;!
\! =(4,12%! 82! %2+.(2:3-2*! 1/%! -232182%! )/4&$(%.,-/4! b,-,X/48,*! 24! 1,! &$2! =$2!
)/4%(82-,8,! +/-! 1/%! =-,4)2%2%! )/:/! 1,! +-(:2-,! ,))(_4! -2,1! 82! 1,! h$2--,! 82!
f2)/4&$(%.,;!F1!8^,!MQ*!$4!2%+,W/1!,1!%2-9()(/!821!7/3(2-4/!=-,4)5%*!#/%5!1,!#,-,*!X,3^,!
(4=/-:,8/! ,! 1,%! ,$./-(8,82%! 82! ,&$211,! +1,V,! 82! &$2! ,17$4/%! )/:(%(/4,8/%! 82! #$,4!
Ze4)X2V! 2%.,3,4! $-8(248/! $4,! )/4%+(-,)(_4! %2)-2.,! ,! =,9/-! 82! 1/%! +,.-(/.,%;! C/:/!
,&$21!24)1,92!2%.,3,!)2-),!82!1,!),+(.,1*!1,%!,$./-(8,82%!821!1$7,-!%2!,1,-:,-/4!+2-/!4/!
,)2-.,-/4!,! (4.2-924(-;!Z$!2--/-!%2!82:/%.-_!21!a!82!/).$3-2*!)$,48/!)/4/)(2-/4!&$2!
1/%! 92)(4/%! 82!\V$,! d!k2(9,! .,:3(54! 2%.,3,4! )/4%+(-,48/! )/4.-,! 21!:,48/! =-,4)5%*!
8(-(7(8/%! +/-! .-2%! /=()(,12%! 821! 2?5-)(./! 82! #$,4! Ze4)X2VS! j,4$21! #(:542V*! C-(%._3,1!
g$32-!d!C(-(,)/!f,:^-2V`aP;!E4!8^,!82%+$5%*!21!)/-/421!\$%%24,)!,)$8(_!,!1,!V/4,!)/4!
%$%! .-/+,%!+,-,!,+1,),-! ,! 1/%! )/4%+(-,8/-2%*!+2-/! 1,%!+,-.(8,%!+,.-(/.,%! 12! %,1(2-/4!,1!
+,%/*!82--/.e48/1/!21!"a!82!/).$3-2!24!j,1+,%%/;!Z$!-2.-/)2%/!=,9/-2)(_!21!,9,4)2!821!
2?5-)(./!82!#(:542V*!g$32-!d!l-,4)/*!&$2!/)$+_!I,%!j,.,%*!Z,4!#$,4!82!\V$,!d!/.-,%!
9(11,%! )2-),4,%;! k/! ./8/%! 1/%! :/-,8/-2%! 82! ,&$211,%! +1,V,%! 12%! -2)(3(2-/4! 82! 3$24!
7-,8/*!+/-!1/!&$2!24!,17$4/%!),%/%!Ze4)X2V!%2!9(/!/31(7,8/!,!,:24,V,-!)/4!$4,!8$-,!
-2+-2%(_4!,!&$(242%!%2!-2%(%.(2%24!,!%$!,$./-(8,8*!,$4&$2!%(2:+-2!+-2=(-(_!,.-,2-%2!,!
1/%! 8/:(4(),4/%! :28(,4.2! +-/:2%,%! ,:,312%`aN;! Z$+2-,8/%! 1/%! +-(:2-/%! 2%)/11/%*! d!
.-,%! 9,-(/%! 5@(./%! )1,92! )/:/! 1/%! -21,.,8/%! X,%.,! ,X/-,*! 1/%! (4%$-724.2%! 1127,-/4! ,!
)/4.-/1,-!21!/2%.2!821!,4.(7$/!Z,4./!]/:(47/!2%+,W/1;!
F1! "T! 82! /).$3-2*! 21! )/:,48,4.2! 82! I,! G27,*! \7$%.^4! l-,4)/*! &$2! d,! X,3^,!









    aKP!
!!!!
)/4)(24)(,! 82! &$2! ,&$211,! 7$2--,! %2! 2%.,3,! )/49(-.(248/! 24! $4! )/4=1()./! 82! :,d/-!
:,74(.$8;! k/! /3%.,4.2*! +,-,8_?(),:24.2*! 8()X,! 824$4)(,! =$2! %27$(8,! 82! :[1.(+12%!
:,4(=2%.,)(/42%! 82! 12,1.,8! ,! l-,4)(,! 82! 1/%! 8/:(4(),4/%*! 3(24! :28(,4.2! +-/)1,:,%!
+[31(),%*!%/3-2!./8/!82!1/%!=$4)(/4,-(/%!,1!%2-9()(/!82!1,!,8:(4(%.-,)(_4!)/1/4(,1*!/!3(24!
:28(,4.2! 1,! +,-.()(+,)(_4! ,).(9,! 24! 8(92-%,%! ,))(/42%! ,-:,8,%;! \X/-,! 3(24*! 1,%!
:$2%.-,%! 82! ,8X2%(_4! 4/! 2-,4! )/4%$21/! +,-,! 21! 7/32-4,8/-! l2--,48*! &$2! 2-,!
)/4%)(24.2! 82! &$2!:$)X/%! 8/:(4(),4/%! 1,%! +-/=2-^,4! %_1/! +,-,! )$3-(-%2! 1,! 2%+,18,*!
:(24.-,%! %27$^,4! )/4%+(-,48/! 24! %2)-2./! ,! =,9/-! 82! 1/%! +,.-(/.,%;! Z$! 82%2%+2-,)(_4!




L~R!:,(%! ?Ä,(!,++-(%!+,-!</1,4)/*!&$2! 12!"P!8$!:/(%!)/$-,4.*! 1,!:(42!8/(.!5)1,.2-!!
Z,4./!]/:(47/*!/0!12%!)/4?$-5%!/4.!./$.!+-5+,-5!+/$-!1Ä2@5)$.(/4!82!12$-!82%%2(4;!H1!




/-7,4(7-,:,! )/1/4(,1! =-,4)5%S! +/-! $4,! +,-.2*! -2%.,$-_! 21! /-824! 24! k2(9,! d! ,+1,)_! ,!
&$(242%! X,3^,4! 82--/.,8/! ,! \$%%24,)! 24! j,1+,%%/*! )/4! /3?2./! 82! .-,4&$(1(V,-! ,!
l2--,48! d! 4/! %$%)(.,-! %$%! %/%+2)X,%! %/3-2! $4! +/%(312! )/:+1/.! +-/O2%+,W/1;! </-! /.-,!
+,-.2*! ,+/d_! ,! 1/%! (4%$-724.2%! 82! :,42-,! 24)$3(2-.,! d! 12%! ,d$8_! .,4./! ,! ),+.,-!
,82+./%! 24! 1,! V/4,*! )/:/! ,! ,+-/9(%(/4,-%2! 82! 9^92-2%! d! +2-.-2)X/%! 82! 7$2--,*! &$2!
2%./%! [1.(:/%! 2:+12,-/4! +,-,! 9/192-! ,! 2:3/%),-! ,! 1,%! .-/+,%! 82! \$%%24,)! +/)/!
82%+$5%`a`;!!
g,%.,! 24./4)2%*! 21! 7/3(2-4/! )/1/4(,1! =-,4)5%! X,3^,! %(8/! :,74e4(:/! )/4! 1/%!
+-(%(/42-/%!82!7$2--,!8/:(4(),4/%!d!)/4!1/%!924)(8/%*!+2-/!1,!.24,)(8,8!821!242:(7/!12!
X(V/! ),:3(,-! 82! ,).(.$8! d*! 24! ,821,4.2*! -2+-2%,1(,-/4!8$-,:24.2! ,! 1/%! ),$.(9/%! +,-,!




    aKN!
!!!!
+-/+(/!\$%%24,)*!&$(24!21! aa!82!/).$3-2!&$2:_! 1,%! 9(9(248,%!,128,W,%!82!Z,4! #$,4*!





82--/.,8,%! 24! Z,9,42O1,Oj$12! ,! =(4,12%! 82! /).$3-2*! ,! &$(242%! ),$%,-/4! 4$:2-/%,%!






821! 3,48/! +,.-(/.,! (4=/-:_! ,1! )/-/421! \$%%24,)! 82! &$2! 1/%! -232182%! X,3^,4!
)/4&$(%.,8/! 21! ),:+/! 82! A,9,-2%*! ,! %2(%! 127$,%! 82! Z,4! #$,4! 82! \V$,;! <,-,! 211/*! %2!





,+/d/! 82! 1,! 3,48,! /-(24.,1! 82! Z,4./! ]/:(47/*! &$2! %2! X,3^,4! %$3129,8/! .,:3(54!
)/4.-,!%$!%/32-,4^,`aJ;!k/!/3%.,4.2*!+,-2)2!%2-!&$2!1,!-,3(,!+$8/!,!1,!.2:+1,4V,!d!21!
7242-,1!l2--,48!-2%+/48(_!,!1,!,:24,V,!(:+$1%(9,:24.2*!+/4(548/%2!,1!=-24.2!82!$4,!
2@+28()(_4! 82! NQQ! X/:3-2%! +,-,! X,)2-! =-24.2! ,! 1/%! +,.-(/.,%;! \! ./8,%! 1$)2%*! %$!
(4()(,.(9,!=$2!=,.,1S!?,:e%!)/4%(82-_!&$2!%$!:,-)X,!,1!=-24.2!823(1(.,-^,!24!82:,%^,!1,%!
82=24%,%!82!1,!),+(.,1;!!
\4.2%! 82! +,-.(-*! 8(-(7(_! $4,! +-/)1,:,! ,! 1/%! X,3(.,4.2%! 82! 1,! )($8,8! 82! Z,4./!





    aKT!
!!!!
-2+-2%24.,3,4! 1,! %$392-%(_4! 821! /-824! 9(724.2*! %,4)(/4,8/! +/-! 1,! +,V! 82! b,%(12,;!
\%(:(%:/*!:,4(=2%._! &$2! %(! 1/%! =-,4)2%2%! 1127,3,4! ,! )282-! Z,4./!]/:(47/! ,! F%+,W,!
4$29,:24.2*! %_1/! 1/!X,-^,4!:28(,4.2! .-,.,8/%!+,)^=()/%*!+2-/! ?,:e%!+-2%(/4,8/%!+/-!
$4,! ,))(_4! 9(/124.,! 821! 242:(7/`MQ;! l2--,48! %27$^,! %(4! 2@+1(),-%2! &$2! 1/%! +,.-(/.,%!
X$3(2%24! 24)/4.-,8/! .,4./! ,+/d/! 24.-2! 1/%! 8/:(4(),4/%*! 3242=()(,8/%! +/-! 1,!
,8:(4(%.-,)(_4! =-,4)2%,! 82%82! "KQa;! C/:/! %$! %(.$,)(_4! ,X/-,! 2-,! 2%+2)(,1:24.2!
)-^.(),*! 82)(8(_! 248$-2)2-! 1,! -2+-2%(_4! 82! &$(242%! .-,()(/4,%24! ,! l-,4)(,! 24!
,821,4.2`M";! I,! 4/928,8!82! 2%.,! [1.(:,! (4()(,.(9,! -,8(),3,! 24! &$2*! ,! 8(=2-24)(,! 82! 1,!










),%.(7/! 2-,4! %_1/! 1/%! +-/+(/%! 8/:(4(),4/%*! &$2! X,3^,4! 82%+-2)(,8/! ,! %$! 7/3(2-4/!











12! -5+6.2*! 1,! +$4(.(/4! &$2! )/::,4824.! 12%!:Ñ:2%! +-(4)(+2%! 8Ä5&$(.5! 2.! 82! ?$%.()2Y;! \$4&$2! 2%.,!
:28(8,! 82! l2--,48! +,-2)^,! (48(),-! &$2! X,3^,! ./:,8/! )/4)(24)(,! 821! ,1),4)2! 82! 1,! 2%.-,.27(,! 82!
7$2--(11,*! d! 82! 1,! (:+2-(/%,! 42)2%(8,8! 82! )/4.-,--2%.,-1,! ,! )$,1&$(2-! +-2)(/*! (74/-,3,! &$2! 1,! 8$-,!
-2+-2%(_4! %$%)(.,-^,! $4,! -2%(%.24)(,! ,[4! :e%! 24)/4,8,! 82! 1/%! 8/:(4(),4/%;! F4.-2! 1,%! 924.,?,%!
+-/:2.(8,%!,!&$(242%!+2-:,42)(2%24!=(212%!,!l-,4)(,*!=(7$-,3,!1,!-28$))(_4!82!1,!+-2%(_4!=(%),1;!!
    aK`!
!!!!









.-/+,%! d! 12%! X,3^,! -2)/-8,8/! 1,! 42)2%(8,8! 82! 924)2-! ,! 1/%! %[38(./%! 821! U+5-=(8/!
F:+2-,8/-!82! 1/%! =-,4)2%2%Y*!&$2!24),-4,3,4!$4/%!9,1/-2%! -,8(),1:24.2!/+$2%./%!,!
1/%!82!1/%!2%+,W/12%;!H7$,1:24.2*!12%!X(V/!92-!&$2!%$!9()./-(,!24!,&$211,!3,.,11,!.248-^,!
7-,92%! -2+2-)$%(/42%! +,-,! 21! 7/3(2-4/! )/1/4(,1! =-,4)5%*! +/-&$2! 21! +-/+(/! ),+(.e4!




1(:(.,8/%! d! %$%! .-/+,%! :24/%! 4$:2-/%,%;! </-! 2%.2! :(%:/! :/.(9/*! /-824_! ,! 1/%!
%/18,8/%! +,.-(/.,%! &$2! 1/%! 82?,%24! ,9,4V,-! X,%.,! 1,! +-(:2-,! 82%),-7,! 82! =$%(12-^,>!
24./4)2%*! 1/%! 242:(7/%! 2%.,-^,4! %$=()(24.2:24.2! )2-),! +,-,! 2:+12,-! 1,! ,-.(112-^,!











    aKK!
!!!!
%2! 12! -/:+(_! 21! =$27/Y`MP;! Z/-+-248(8/! +/-! 21! =$27/! 82! 1,! ,-.(112-^,! d! 1,! ),-7,! 82! 1,!
),3,112-^,! +,.-(/.,*! 21! 2?5-)(./! =-,4)5%! %2! 82%X(V/! d! %$%! X/:3-2%! X$d2-/4! 24!
82%3,48,8,;! A,:3(54! 24./4)2%! #$,4! Ze4)X2V! 82:/%.-_! %$%! 8/.2%! 82! :,48/! d! %$!
%24.(8/!82! 1,!2%.-,.27(,S!+-/X(3(_!,!%$%!%/18,8/%!&$2!+2-%(7$(2%24!,! 1/%! =-,4)2%2%!%(4!
/-824*!d,!&$2!+/8-^,4!)/492-.(-%2!24!$4!/3?2.(9/!853(1*! %(2:+-2!d!)$,48/!21!2?5-)(./!
242:(7/! =$2%2! ),+,V! 82! -2/-7,4(V,-%2! d! 82! )/4.-,,.,),-! 24! ),:+/! ,3(2-./;! Z_1/! $4!
)$2-+/!82!NQ!8-,7/42%*!)/:,48,8/!+/-!21!7242-,1!<28-/!Z,4.,4,*!+2-%(7$(_!,1!7242-,1!
l2--,48*! &$2! X,3^,! 2:+-248(8/! 1,! -2.(-,8,! 82%2%+2-,8,! ,! 1,! ),+(.,1;! ]$-,4.2! )$,.-/!













24! %,)/! -/./;! \82:e%*! -2=/-V_! 1,! 9(7(1,4)(,! 24! 1/%! ),:(4/%! )/48$)24.2%! ,! Z,4./!
]/:(47/*!)/4!/3?2./!82!29(.,-!&$2!1/%!=-,4)2%2%!%2!-2X()(2%24!d!)/-.,%24!21!,))2%/!,!1,!
),+(.,1;!#$,4!Ze4)X2V!,+21_!,1!,$@(1(/!+/+$1,-!+,-,!/-7,4(V,-!1,%!1,3/-2%!82!(4.24824)(,*!
24.-2! 1,%! &$2! ,8&$(-(_! $4,! +-(/-(8,8! ,3%/1$.,! 1,! ,.24)(_4! 82! 1/%! X2-(8/%! 24! <,1/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!









    aKJ!
!!!!
g(4),8/;! <,-,! )$(8,-1/%*! %2! )-2,-/4! X/%+(.,12%! 82! ),:+,W,! d! 1,! +/31,)(_4! 82! 1/%!








+/.24)(,%! 2@.-,4?2-,%! 24=-24.,8,%! ,! l-,4)(,*! &$2! .,:3(54! 12%! +-/92d2-/4! 82! ,-:,%*!
9^92-2%!d!82:e%!,$@(1(/%!2%24)(,12%;!F4!2%.2!2+^7-,=2*!%2!,4,1(V,!1,!+,-.()(+,)(_4!82!.-2%!
,724.2%! 2@.2-4/%S! H471,.2--,*! F%.,8/%! E4(8/%! d! g,(.^;! F%+,W,! .,:3(54! =$2! $4! ,1(,8/!
2@.2-(/-!82! 1/%!+,.-(/.,%!8/:(4(),4/%*!+$2%./!&$2*!/3?2.(9,:24.2*!2%./%![1.(:/%!2-,4!






,+,-),8/! %$%! 8(=2-24)(,%!:/:24.e42,:24.2*! +2-/! 21! .-,.,8/! X,3^,! 82?,8/! ,! ,:3,%!
(4%,.(%=2)X,%*!%24.,48/!1,%!3,%2%!+,-,!21!-2(4()(/!82!1,%!X/%.(1(8,82%!$4!,W/!82%+$5%;!\!
+-(/-(*! 1,! %(.$,)(_4! 82! ,:3,%! 4,)(/42%! 4/! 2-,! 1,! :e%! (48(),8,! +,-,! $4,! 4$29,!
)/4=-/4.,)(_4!351(),*!d,!&$2!%2!X,11,3,4!(4:2-%,%!24!$4,!=$2-.2!)-(%(%!=(4,4)(2-,*!+2-/!
%$!,:3()(_4! 1,%!:/9(_!,!82)1,-,-%2! 1,!7$2--,!:$.$,:24.2!/.-,!92V;!]2%82!24./4)2%*!
1/%! 2?5-)(./%! 3-(.e4()/%! d! =-,4)2%2%! (:+$%(2-/4! %$! %$+-2:,)^,! 8/482! :2?/-! %2!
:,42?,3,4S!+/-!$4,!+,-.2*!.-,%!1,!+,V!82!A(1%(.!24.-2!21!2:+2-,8/-!d!21!V,-*!k,+/12_4!%2!
X,3^,!)/492-.(8/!24!8$2W/!82!./8/!21!)/4.(424.2>!+/-!/.-,!+,-.2*!h-,4!b-2.,W,!X,3^,!
X2)X/! 9,12-! %$! %$+2-(/-(8,8!4,9,1*! )/49(-.(548/%2!24! 1,![4(),!4,)(_4!&$2! -2%(%.^,! 1/%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`M`! ZrkCgFs! f\jtfFs*! "JN`S! TN;! Z,19,48/! 1,%! 8(%.,4)(,%*! 1,! 3,.,11,! 82! <,1/! g(4),8/! %$-.(_! $4! 2=2)./!
%(:(1,-!,!1,!3,.,11,!82!b,(154!24!1,!F%+,W,!+24(4%$1,-S!29(824)(_!1,!2=(),)(,!82!1,!7$2--(11,!2%+,W/1,!d!
=$2!$4,!82!1,%!+-(:2-,%!82--/.,%!821!2?5-)(./!82!k,+/12_4;!
    aJQ!
!!!!
,=,42%! 2@+,4%(9/%! 821! F:+2-,8/-;! ]2%2/%/! 82! ,)/--,1,-1,! d! ,(%1,-1,! 821! -2%./! 82!
F$-/+,*! k,+/12_4! /-7,4(V_! 21! 31/&$2/! )/4.(424.,1! 82! h-,4! b-2.,W,;! <$2%./! &$2! 1,!
1^42,!(:,7(4,-(,!821!31/&$2/!823^,!),-2)2-!82!=(%$-,%*!k,+/12_4!24.-_!24!1,!<24^4%$1,!
H35-(),! )/4! %$%! %/18,8/%*! )/4! 21! =(4! 82! 2%.,312)2-! $4! )/-8_4! :(1(.,-! 24! 1,! )/%.,!
%2+.24.-(/4,1! 2%+,W/1,! 2! (49,8(-! </-.$7,1*! ,1(,8/! 3-(.e4()/;! l$2! +-2)(%,:24.2! 2%.,!
:,4(/3-,! 1,!&$2!82%24),824_! 1,!h$2--,!82! H482+24824)(,!2%+,W/1,*!24! 1,!&$2!h-,4!
b-2.,W,!,+-/92)X_! 1,! ,7-2%(_4! =-,4)2%,!,! 1/%!2%+,W/12%!+,-,!7,4,-%2! 1,! ,8X2%(_4!82!
2%./%![1.(:/%;!
F4! Z,4./! ]/:(47/*! 1,%! 427/)(,)(/42%! 24.-2! 1/%! +,.-(/.,%! d! 1/%! (4712%2%! %2!
(4()(,-/4! ,! =(4,12%! 82! /).$3-2! 82! "KQK*! 7-,)(,%! ,! 1,! :28(,)(_4! 821! 7/32-4,8/-!
+$2-./--(&$2W/*! A/-(3(/! j/4.2%;! F%! %(74(=(),.(9/! &$2! h-,4! b-2.,W,! %_1/! ,))28(2%2! ,!
427/)(,-!)/4!21!),+(.e4!7242-,1!+$2-./--(&$2W/*!,$4&$2!+-/3,312:24.2!%2!2@+1(&$2!%$!




)$,48/! 21! :,-(42-/! 3-(.e4()/! A/3^,%! ],%Xu//8! %2! X,11,3,! 3/-82,48/! 1,! )/%.,! 82!
<$2-./! f()/*! /),%(_4! &$2! A/-(3(/! j/4.2%! ,+-/92)X_! +,-,! %/1()(.,-! %$! ,d$8,! 24! 1,!
h$2--,! 82! f2)/4&$(%.,! 82! Z,4./! ]/:(47/;! ],%Xu//8! 12! +-/:2.(_! 21! ,+/d/! (4715%!
92-3,1:24.2!d!-2:(.(_!$4!+2&$2W/!)/49/d!,1!2%.2!82!I,!F%+,W/1,*!:(24.-,%!)/4%$1.,3,!
,! %$%! %$+2-(/-2%!&$5!,).(.$8!823^,!,8/+.,-%2!24!21! )/4=1()./!82!,&$21! .2--(./-(/;!E4,!
+,-.2!82!1,%!.-/+,%!82!,&$211,!2@+28()(_4!82%2:3,-)_!?$4./!,1!-^/!p,:3,*!)/4!/3?2./!
82! )/1,3/-,-!24!21! 31/&$2/! .2--2%.-2!82! Z,4./!]/:(47/*!+2-/! 1,!:,d/-^,!31/&$2_!21!
,))2%/!:,-^.(:/!,!1,!),+(.,1;!]2!:/:24./*!,&$211,!,))(_4!)/--2%+/48^,!,! 1,! (4()(,.(9,!
$4(1,.2-,1!82!],%Xu//8*!&$2!Xe3(1:24.2!X,3^,!29(.,8/! =(-:,-! )$,1&$(2-! )/:+-/:(%/!
2%)-(./!&$2!(:+1(),%2!,!h-,4!b-2.,W,!24!,&$211,!7$2--,!8(-2).,:24.2*!+$2%./!&$2!,[4!




`MK! Ak\*!vB! "z`aQ*! ++;! ""MO""N;! H4=/-:2! 82! A/3^,%! ],%Xu//8! ,1! 9()2O,1:(-,4.2! f/u12d;! l-24.2! ,! 1,!
)/%.,!82!Z,4./!]/:(47/*!aK!82!/).$3-2!82!"KQK;!!
    aJ"!
!!!!
9()2O,1:(-,4.2! f/u12d! %/3-2! 1,! (4%$--2))(_4! 82! 1/%! 2%+,W/12%! 8/:(4(),4/%;! <-()2O
C$:3d!,+21_!,1!/-7$11/!3-(.e4()/!d!-2)/-8_!&$2*!%(!h-,4!b-2.,W,!%2!82)(8^,!,!(4.2-924(-!
24!1,!h$2--,!82!f2)/4&$(%.,!d!=(4,1:24.2!l-,4)(,!2-,!82--/.,8,*!:$d!+-/3,312:24.2!
21! ,1./! :,48/! =-,4)5%! %_1/! 2%.,-^,! 8(%+$2%./! ,! =(-:,-! 1,! -248()(_4! )/4! 1/%!
-2+-2%24.,4.2%! 82! I/48-2%*! 24! 1$7,-! 82! 1/%! +,.-(/.,%! 8/:(4(),4/%*! ,! &$(242%! %27$^,!
)/4%(82-,48/! -232182%! )/4.-,! 21! 7/3(2-4/! 127^.(:/S! Ul2--,48*! uX24! -28$)28! ./!
2@.-2:(.d!=-/:!.X2!u,4.!/=!+-/9(%(/4%*!u(11!32!(4)1(428!./!%$--2482-!./!,!b-(.(%X!4,9,1!
l/-)2*! -,.X2-! .X,4! ./! ,4! ,-:28! $48(%)(+1(428! </+$1,.(/4*! X(7X1d! (4=1,:28! ,48!
2@,%+2-,.28!,7,(4%.! .X2!l-24)XY`MJ;!]2!2%.,! =/-:,*!21!7/3(2-4/!3-(.e4()/! .248-^,!$4,!
/),%(_4! (4:2?/-,312! +,-,! X,)2-! 9,12-! %$%! (4.2-2%2%! 2%.-,.57()/%! 24! Z,4./! ]/:(47/*!
+$8(248/!2@(7(-!,!1/%!8/:(4(),4/%!,17$4,%!)/4)2%(/42%*!,!),:3(/!82!%$!:28(,)(_4!24!
1,%!427/)(,)(/42%!82!+,V!)/4!l-,4)(,;!<2%2!,!1/%!(4.24./%!82!],%Xu//8!d!<-()2OC$:3d*!
21! ""! 82! 242-/! 21! 9()2O,1:(-,4.2! f/u12d! +-/X(3(_! .2-:(4,4.2:24.2! 1,! (4.2-924)(_4!




\$4&$2! 1,! 82)(%(_4! 821! ,1./!:,48/! 3-(.e4()/! 2-,! %/-+-24824.2*! +/-&$2! h-,4!
b-2.,W,! 82%,+-/92)X,3,! $4,! /),%(_4! [4(),*! +$282! 24.2482-%2! %(! %2! 9,1/-,4! 9,-(,%!
)$2%.(/42%S! 1,! %(.$,)(_4! 82! 1/%! 2%+,W/12%! +24(4%$1,-2%! 2-,! 8(=2-24.2! ,! 1,! 82! 1/%!
8/:(4(),4/%*!+$2%./!&$2!,&$511/%!X,3^,4!%$=-(8/!$4,!,7-2%(_4!:(1(.,-!82!l-,4)(,>!+/-!
.,4./*! 1/%! %[38(./%! 821! -2d! 2%+,W/1! 2%.,3,4! 127(.(:,8/%! +,-,! %$3129,-%2! )/4.-,! 1,!
/)$+,)(_4! =-,4)2%,*! d! 24! ,&$21! ),%/! h-,4! b-2.,W,! 4/! .24^,! 4(47[4! +-/312:,! 24!
,$@(1(,-12%;!l-24.2!,!211/%*!1/%!+,.-(/.,%!8/:(4(),4/%!2-,4!-232182%!)/4.-,!%$!7/3(2-4/!
127^.(:/!82%82!1,!+,V!82!b,%(12,;!\%^!+$2%*!%(!1,!+,-.()(+,)(_4!3-(.e4(),!24!1,!h$2--,!82!
H482+24824)(,! X,3^,! %(74(=(),8/! 1,! ,d$8,! ,! 1,%! 9^).(:,%! 821! (:+2-(,1(%:/! =-,4)5%*! %$!




`PQ! Ak\*!vB! "z`aQ*! ++;! "aJO"M";! f2%+$2%.,! 82! f/u12d! ,! 1,%! )/:$4(),)(/42%! 82! A/3^,%! ],%Xu//8! d!
v(11(,:!<-d)2!C$:3d;!ZX,-o!</-.!f/d,1*!""!82!4/9(2:3-2!82!"KQK;!!
    aJa!
!!!!
,+/d,-! ,! $4! 7-$+/! 82! .-,(8/-2%! ,! %$! +,.-(,;! F4! .,12%! )(-)$4%.,4)(,%*! l-,4)(,! +/8-^,!
,+21,-!,1!82-2)X/!82!127^.(:,!82=24%,!+,-,!,.,),-!/.-,%!)/1/4(,%!3-(.e4(),%;!\82:e%*!1,!
+-$824)(,! .,:3(54!+$8/! (4=1$(-! 24! 1,!82)(%(_4!821! 7/3(2-4/!3-(.e4()/*! +$2%./!&$2! 1/%!




<2%2! ,! ./8/*! 1/%! +,.-(/.,%! %(7$(2-/4! (4%(%.(248/! 24! /3.242-! 1,! )/1,3/-,)(_4!
3-(.e4(),!d!,+-/92)X,-/4!%$!+-/7-2%(_4!(4427,312!.-,%!1,!3,.,11,!82!<,1/!g(4),8/!+,-,!








1/%! +,.-(/.,%! 8/:(4(),4/%! ,! )/%.,! 82! 1,! 82=24%,! 82! 1,%! #A/'&( "#6',)#*! %/3-2! ./8/! 82!
#,:,(),*! )$d/! 7/32-4,8/-! %2! X,3^,! /+$2%./! ,! ,&$211,! (4()(,.(9,! =(-:2:24.2;! F4!
)$,1&$(2-! ),%/*! 1/%! -2+-2%24.,4.2%! 821! 7/3(2-4/! 3-(.e4()/! 24! 21! C,-(32! ./:,-/4! 2%.,!
82)(%(_4! %(4! )/4%$1.,-! ,! I/48-2%*! )/:/! (48(),4! 1,%! _-8242%! 82! 1,! :2.-_+/1(! d! %$%!
:,4(=(2%./%!/=()(,12%!+/%.2-(/-2%*!8/482!21!7/3(2-4/!3-(.e4()/!2@+-2%_!%$!)/49())(_4!82!
&$2!%$%!(4%.-$))(/42%!%2!X,3^,4!)$:+1(8/!,!-,?,.,31,!`P";!
F1! 2?2)$.(9/! 2%.,8/$4(824%2! .,:3(54! ,+/d_! ,! 1/%! +,.-(/.,%*! :/9(8/! +/-! %$%!
(4.2-2%2%!)/:2-)(,12%;!C/:/!24.-2!"`J`!d!"`JJ*!21!7/3(2-4/!82!v,%X(47./4!82%2,3,!
29(.,-!&$2!h-,4!b-2.,W,!,),+,-,%2!21!)/:2-)(/!,4.(11,4/!d*!%/3-2!./8/*!12!+-2/)$+,3,!
,+-/92)X,-! 1,! (42%.,3(1(8,8! 82! Z,4./! ]/:(47/! +,-,! X,)2-! 9,12-! %$%! (4.2-2%2%! 24! 1,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`P"! Ak\*!CB!"MKzMJ*!++;!TNOTT;!C,%.21-2,7X!,+-$23,!21!,$@(1(/!3-(.e4()/!,!1/%!+,.-(/.,%!%(4!82?,-!#,:,(),!
82%7$,-42)(8,;! ]/u4(47! Z.-22.*! J! 82! ,7/%./! 82! "KQJ;! F4! 1,%! ++;! ``O`K! C,%.21-2,7X!:,4(=2%._! %$!
+-2/)$+,)(_4!+/-!1,!/+/%()(_4!821!7/32-4,8/-!82!#,:,(),!,!%$!(4()(,.(9,*!+2-/!%2!:,4.$9/!=(-:2!+2%2!
,!./8/;!!




(4)1$%/! )(-)$1,-/4! +-/+,7,48,! +,.-(/.,! 24! 1,%! 9(11,%! 8/:(4(),4,%! ,4.2%! 82! 1,!
(4%$--2))(_4!82!%2+.(2:3-2!82!"KQK*!+,-,!7,4,-!,82+./%!,!1,!=,))(_4!82!#$,4!Ze4)X2V;!
]2!X2)X/*!1/%!=-,4)2%2%!,--2%.,-/4!,1!)($8,8,4/!2%.,8/$4(824%2!],1./4!24!Z,4!#$,4!82!
\V$,*! 3,?/! 1,! ,)$%,)(_4! 82! 8(=$48(-! +,4=12./%! =,9/-,312%! ,! 1/%! -232182%! +,.-(/.,%`Pa;!
je%! ,821,4.2*! ,17$4,%! 2:3,-),)(/42%! 2%.,8/$4(824%2%! %2! $4(2-/4! ,! 1,%! 4,92%!
3-(.e4(),%! 24! 21! 31/&$2/! 82! 1,! )($8,8! 82! Z,4./! ]/:(47/*! )/4! /3?2./! 82! )/-.,-! 21!
%$:(4(%.-/!2@.2-4/!82!1/%!X,3(.,4.2%!82!1,!+1,V,!d!,)212-,-!%$!-248()(_4`PM;!
A,:3(54! g,(.^! (4.24._! ,+-/92)X,-! 21! )1(:,! 351()/! 8/:(4(),4/! 24! 3242=()(/!
+-/+(/;!Z$!%(.$,)(_4!(4.2-4,!4/!2-,!:2?/-!&$2!1,!82!Z,4./!]/:(47/*!d,!&$2!21!,4.(7$/!
H:+2-(/!82!]2%%,1(42%!X,3^,!&$28,8/!2%)(48(8/!24!8/%!.-,%!%$!:$2-.2S!24!21!%$-!d!21!




,.:_%=2-,! X,(.(,4,;! CX-(%./+X2! -2%+,18_! 21! +1,4! 3-(.e4()/! 24! Z,4./!]/:(47/! +/-&$2!
%(2:+-2!X,3^,!3$%),8/!21!,+/d/!82!h-,4!b-2.,W,!)/4.-,!$4,!+/%(312!(49,%(_4!=-,4)2%,;!
</-! %$! +,-.2*! <5.(/4! ,+/d_! 21! +1,4! 2%.,8/$4(824%2! +/-&$2! 82%2,3,! )/4%2-9,-! $4,%!
3$24,%! -21,)(/42%!)/:2-)(,12%! )/4! 1,! ?/924! -2+[31(),!4/-.2,:2-(),4,`PP;!\X/-,!3(24*!
1,%!+-(:2-,%!(4.2-924)(/42%!82!<5.(/4!d!CX-(%./+X2!24!21!)/4=1()./!8/:(4(),4/!=$2-/4!
:$d!.2:+-,4,%;!]2!X2)X/*!CX-(%./+X2!%2!X,3^,!,4.()(+,8/!,1!2%.,11(8/!82!1,!-2321(_4!d*!
24! ?$1(/! 82! "KQ`*! X,3^,! %$72-(8/! ,1! )/:(%(/4,8/! (4715%! f()X,-8%/4! &$2! 249(,%2! $4,!
2@+28()(_4!,-:,8,!,!Z,4./!]/:(47/!+,-,!2@+$1%,-!,!1/%!=-,4)2%2%*!)$d,!+-2%24)(,!24!
1,!,4.(7$,!)/1/4(,!2%+,W/1,!+2-?$8(),3,!1/%! (4.2-2%2%!)/:2-)(,12%!82!h-,4!b-2.,W,`PN;!
I,%! ,$./-(8,82%! 3-(.e4(),%! 82%/d2-/4! %$%! -2)/:248,)(/42%*! X,3(8,! )$24.,! 82! &$2!







    aJP!
!!!!
7/3(2-4/!=-,4)5%;!!
C$,48/*! +/)/! 82%+$5%*! )/:24V_! 21! )/4=1()./! ,-:,8/*! ,:3/%! 8(-(724.2%!
X,(.(,4/%! ,$@(1(,-/4! ,! 1/%! +,.-(/.,%;! I/%! +-2?$()(/%! -,)(,12%! 82! 2%./%! [1.(:/%*! d! %$%!
)/49$1%,%!-21,)(/42%!)/4!1/%!X,3(.,4.2%!821!/2%.2!82!1,!(%1,!82%82!"`J"*!X,-^,4!+24%,-!
&$2!8232-^,4!-2)X,V,-!)$,1&$(2-!,+/d/!+-/)2824.2!82!g,(.^*!+2-/!%$!%(.$,)(_4!2-,!.,4!
82%2%+2-,8,! &$2! 2%.,3,4! 8(%+$2%./%! ,! -2)(3(-! 82! 3$24! 7-,8/! )$,1&$(2-! ,$@(1(/!
2@.2-4/`PT;!\1,-:,8/*!A/-(3(/!j/4.2%!%2!8(-(7(_!,!211/%!+,-,!+28(-12%!&$2!4/!%2!82?,%24!
247,W,-!+/-!1,!,d$8,!,+,-24.2:24.2!%(4)2-,!82!1/%!X,(.(,4/%*!&$2!&$2-^,4!,+-/92)X,-!
21! ),/%! +,-,! (49,8(-! Z,4./! ]/:(47/`P`;! k/! /3%.,4.2*! 21! +-/+(/! j/4.2%! ,),3_!
),:3(,48/!82!,).(.$8*!2!(4)1$%/!8(-(7(_!1,%!427/)(,)(/42%!)/4!1/%!8(-(724.2%!821!4/-.2!d!
821! %$-! 82! g,(.^;! ]2! X2)X/*! 1127_! ,! ,=(-:,-! &$2! 7-,)(,%! ,! %$!:28(,)(_4! 1/%! +,.-(/.,%!
)/4.,-/4! )/4! MQQ! =$%(12%*! MQQ! +,-2%! 82! 3/.,%*! KQ;QQQ! ),-.$)X/%! d! /.-/%! 2=2)./%!
249(,8/%! +/-! g24-(! CX-(%./+X2*! &$(24! 2@(7(_! ,! ),:3(/! &$2! 1/%! -232182%! 82! Z,4./!
]/:(47/!)/:2-)(,%24!)/4!51!82!:,42-,!4/-:,1(V,8,`PK;!</-!%$!+,-.2*!1/%!8/:(4(),4/%!
+(8(2-/4! ,! CX-(%./+X2!&$2!4/! 249(,%2! .-/+,%! X,(.(,4,%! ,! )/:3,.(-! ,! Z,4./!]/:(47/*!
.2:2-/%/%! 82! &$2! %2! -2+(.(2%24! ,17$4/%! 2+(%/8(/%! %,47-(24./%! 821! +,%,8/*! )/:/! 1,!
:,.,4V,!82!b,d,?e`PJ;!
I,! )/1,3/-,)(_4! X,(.(,4,! 24.-,W_! $4! -(2%7/! ,W,8(8/S! 1,%! :/9(1(V,)(/42%!
,42@(/4(%.,%!24!1,!=-/4.2-,!8/:(4(),4,;!C/:/!%2!9(/!24!1/%!),+^.$1/%!+-(:2-/!d!)$,-./!
82! 2%.,! (492%.(7,)(_4*! 1/%! X,3(.,4.2%! 82! 1,! =-/4.2-,! %(2:+-2! %(4.(2-/4! $4! 2%.-2)X/!
9^4)$1/!)/4!%$%!)/492)(4/%!,1!/.-/!1,8/!82!1,!1^42,!82!82:,-),)(_4*!,!&$(242%!12%!$4^,4!





-2d! l2-4,48/!GHH;! Z,4! #$,4!82!<$2-./!f()/*! aT!82!4/9(2:3-2!82!"KQK;!\&$^*! 21! ),+(.e4! 7242-,1! 82!
<$2-./!f()/!%$%)-(3^,!$4!)/:$4(),8/!+-29(/!82!l2--,48!,!1/%!8/:(4(),4/%*!)/4)23(8/!:e%!/!:24/%!
24! 1/%!:(%:/%!.5-:(4/%;!\gk*!F*! 1;!TQ)*!2;!Na*!+;!"JTa;!<-/)1,:,! (:+-2%,!821!7242-,1!l2--,48!,! 1/%!
X,3(.,4.2%! 82! Z,4./! ]/:(47/;! Z,4./! ]/:(47/*! J! 82! ,7/%./! 82! "KQKS! UI,! -,3(,! 82! 211/%! {3(24! 1/!
%,35(%|!4/!X,!2@)2+.$,8/!,!4,8(2S!F%+,W/12%!d!l-,4)2%2%*!./8/%!(48(%.(4.,:24.2!X,4!%(8/!2:3$21./%!




`PJ! hEHIIFfjHk*! "K""S! Ja;! <,-,! ,7-,82)2-12! %$! ,d$8,*! 1/%! +,.-(/.,%! /3%2&$(,-/4! ,! CX-(%./+X2! )/4!$4!
-21/?!82!/-/!d!$4!3,%._4;!
    aJN!
!!!!
,17$4/%! 92)(4/%! 82! ,&$211,! V/4,! ,+-/92)X,-/4! 21! ),/%! +,-,! +-/.,7/4(V,-! $4! )/4,./!
,42@(/4(%.,;! \%^! +$2%*! )$,48/! <5.(/4! ,$@(1(_! ,! 1/%! :/-,8/-2%! 821! 82+,-.,:24./! 82!
BV,:,! d! 1,! )/:$4,! 82! k2(9,*! 5%./%! -2(9(48(),-/4! %$%! 9^4)$1/%! )$1.$-,12%! )/4! %$%!
92)(4/%! .-,4%=-/4.2-(V/%;! I/%! X,3(.,4.2%! 82! k2(9,! %2! 82%.,),-/4! +/-! %$! -,8(),1(%:/*!
82%)-(./!+/-!21!7242-,1!l2--,48!24!21!mA66*$",(;=="2"*6()*(+',$%F-%.",/%S!U1,!C/::$42!












,! 1/%! -232182%! 8/:(4(),4/%*! 4/! ./8/! =$2-/4! 924.,?,%! +,-,! #$,4! Ze4)X2V*! &$2! 823(_!
,=-/4.,-! 4$:2-/%,%! 8(=()$1.,82%! &$2! -,124.(V,-/4! 21! )$-%/! 82! 1,%! /+2-,)(/42%;! I,!
+-(:2-,!=$2!1,!(48(%)(+1(4,!82!$4!/=()(,1!821!2?5-)(./!+,.-(/.,*!C(-(,)/!f,:^-2V;!F1!MQ!82!




+-(4)(+,12%! (4()(,.(9,%! =-$%.-,8,%*! 82%.,)_! %$! (4.24./! 82! )/49/),-! $4,! ?$4.,! +,-,!
82%,$./-(V,-!,!Ze4)X2V*!,%^!)/:/!%$!)/4,./!82!%$3129,)(_4!82! 1,%!.-/+,%!82! 1,!3,48,!




`NQ! Ak\*! vB! "z`aQ*! ++;! "QJO""Q;! <-/)1,:,)(_4! (:+-2%,! /=()(,1! 82! l2--,48! 24! 21! mA66*$",F;=="2"*6( )*(
+',$%F-%.",/%;!"a!82!/).$3-2!82!"KQK*!,W/!G!821!H:+2-(/;!!
    aJT!
!!!!
+-29(,:24.2!12!)/4924)(2-/4!82!&$2!1,!,:24,V,!82!f,:^-2V!2-,!82:,%(,8/!%2-(,!+,-,!
)/4?$-,-1,! 8(+1/:e.(),:24.2;! \%^! +$2%*! 21! N! 82! 8()(2:3-2! 249(_! 8/%! )/:(%(/4,8/%*!
](27/!</1,4)/!d!j,-)/%!A/--2%*!,! 1,!-2%(824)(,!82!C(-(,)/!f,:^-2V!24!Z,4.(,7/!82! 1/%!
C,3,112-/%*! )/4! 21! 24),-7/! 82! 9(7(1,-1/! 82! )2-),! +,-,! 29(.,-! &$2! )/:2.(2%2! 4$29,%!
.-/+21^,%;!\!)/4.(4$,)(_4*!)/49/)_!,!./8/%! 1/%!/=()(,12%!+,.-(/.,%!,!$4,!#$4.,!-2$4(8,!
24!b/48(11/!21!"M!82!8()(2:3-2*!8/482!,&$211/%!/=()(,12%!2127(-^,4!,1!7242-,1!24!?2=2!82!
1/%! (4%$--2)./%! 9/1$4.,-(,:24.2;! ]2! 2%.,! =/-:,*! #$,4! Ze4)X2V! &$2-^,! 82:/%.-,-! 21!














\)./! %27$(8/*! f,:^-2V! %2! ,+,-._! 82! 1,%! .-/+,%! +,.-(/.,%! d! %2! -2.(-_! ,! %$!
X,)(248,*!,+,-24.2:24.2!24.-2!1,%!2@+-2%(/42%!82!,1(9(/!82!%$%!%$3/-8(4,8/%!d!82!1/%!
92)(4/%!821!.2--(./-(/!82!%$!:,48/*!82%)/4.24./%!)/4!%$!,).(.$8!.(-e4(),`Na;!
F1! %27$48/! 2%)/11/! 82! #$,4! Ze4)X2V! =$2! A/-(3(/!j/4.2%*! &$2! 12! 8(%+$.,3,! 21!
:,48/!%$+-2:/!82!1/%!+,.-(/.,%;!Z(4!8$8,*!21!:5-(./!82!#$,4!Ze4)X2V!2-,!(4427,312S!%2!











]/:(47/! d*! +/-! .,4./*! X,3^,! ,).$,8/! )/:/! 241,)2! 8(-2)./! 24.-2! 1/%! +,.-(/.,%! d! %$!
,4.(7$,! :2.-_+/1(;! \%^! +$2%*! $4/! 2?2-)^,! 21! 1(82-,V7/! +-e).()/! 82! 1/%! -232182%! 24! 21!
),:+/!82!3,.,11,*!d!21!/.-/!-2+-2%24.,3,!%$!,+/d/!1/7^%.()/!82%82!21!2@.2-(/-;!A/-(3(/!
j/4.2%! &$(%/! ,+-/92)X,-! +-2)(%,:24.2! 2%.2! +,+21! +,-,! /31(7,-! ,! 1/%! -232182%! ,!
/./-7,-12! 21! :,48/! %$+-2:/! 82! %$! 2?5-)(./;! </-! =/-.$4,*! 21! )/4=1()./! %2! -2%/19(_!
=,9/-,312:24.2!+,-,!#$,4!Ze4)X2V!24!1,!#$4.,!82!b/48(11/S!24!211,*!,82:e%!82!1(3-,-%2!
821! 1,%.-2! 82! C(-(,)/! f,:^-2V*! Ze4)X2V! 2%&$(9_! 1,! ,1,-7,8,! %/:3-,! 821! 7/32-4,8/-!
+$2-./--(&$2W/;!F%.2![1.(:/!4/!2%.$9/!82!,)$2-8/!)/4! 1,!-2%/1$)(_4*!+2-/!%(124)(_!%$!
8(%)/4=/-:(8,8! d! ,)2+._! 1,! 9/1$4.,8! 82! 1/%! )/47-27,8/%*! +/-! 21! 3(24! 82! 1,! ),$%,!
+,.-(/.,`NM;!!
\1!:,-724!82!1/%!/3%.e)$1/%!82%)-(./%*!1,!:,-)X,!82!1,!7$2--,!+,-2)^,!3,%.,4.2!
=,9/-,312! ,! 1,%! .-/+,%! 82! #$,4! Ze4)X2V*! d,! &$2! 1,! %(.$,)(_4! 82! 1/%! X,3(.,4.2%! 82! 1,!
),+(.,1*! %(.(,8,!+/-! 1/%!924)28/-2%!82!<,1/!g(4),8/*!2:+2/-,3,!+/-!:/:24./%;!<,-,!
,.24$,-!1,!+-2%(_4!82!1/%!+,.-(/.,%!d!+,-,!24%,1V,-!1,!:/-,1!82!%$%!.-/+,%*!21!%$%.(.$./!
82! l2--,48! )/:/! 7/32-4,8/-! 82! 1,! )/1/4(,*! 21! 7242-,1! #/%2+X! 82! b,-&$(2-*! /-7,4(V_!
$4,!2@+28()(_4!:(1(.,-!%2)-2.,!)/4.-,!1,!9(.,1!+/%()(_4!242:(7,!82!Z,4!#2-_4(:/`NP;!F1!
,.,&$2*!/)$--(8/!21!K!82!8()(2:3-2*!)/7(_!82%+-2924(8/%!,! 1/%!+,.-(/.,%*!&$2!X$d2-/4!













    aJK!
!!!!
2%.,3,! )/4924)(8/! 82! 1,! 42)2%(8,8! 82! ,%28(,-! ,! 1/%! =-,4)2%2%! 82! Z,4./! ]/:(47/!
)$,4./!,4.2%;!</-!.,4./*!X(V/!$4!2%=$2-V/!d!21!aP!82!8()(2:3-2!-2:(.(_!4$29,%!.-/+,%!,!
.2--(./-(/!8/:(4(),4/*!)/:,48,8,%!+/-!\48-5%!#(:542V`NT;!




















&$2! %$%! ,:24,V,%! +-29(,%! X,3^,4! %(8/! (--2,12%*! d! &$2! 1/%! =-,4)2%2%! 82! 1,! ),+(.,1! 4/!

















82! 1,!82%2%+2-,)(_4!82!,&$211/%!92)(4/%*! (:+/4(548/12%! 1,%!)/48()(/42%!82! -248()(_4!
&$2!2%.(:,%24!/+/-.$4,%;!Z_1/!+/-!2%/!,))28(2-/4!,!249(,-!$4!)/:(%(/4,8/!+-/+(/!,!
Z,4./!]/:(47/*!:(24.-,%! %$! 2?5-)(./!:,4(/3-,3,! 24! 1,! /-(11,! /+$2%.,! 821! -^/!BV,:,!









Z,4./! ]/:(47/*! &$2! ,[4! =$2-/4! ),+,)2%! 82! /-7,4(V,-! ,17$4,! &$2! /.-,! 2@+28()(_4!
:24/-*! )/4! /3?2./! 82! 8(%.-,2-! 1,! ,.24)(_4! 82! %$%! %(.(,8/-2%! d! 823(1(.,-1/%;! F4! 2%.2!
)/4.2@./!.$9/!1$7,-!21!,.,&$2!=-,4)5%!,!1,!+1,V,!82!h,1,-*!7,4,8,!,!1/%!+,.-(/.,%!21!a`!
82! 242-/;! Z,19,48/! 1,%! 8(%.,4)(,%*! 1,! 2%.-,.27(,! :(1(.,-! 82! 1/%! =-,4)2%2%! ,%28(,8/%!
-2%+/48^,! ,! 8/%! +-(4)(+(/%! 3e%()/%! 821! 2?5-)(./! 4,+/12_4()/S! 1,! )/4)24.-,)(_4! 82!
=$2-V,%!24!$4!+$4./*!24!2%.2!),%/!(:+$2%.,!+/-!21!%(.(/!82!1,!),+(.,1*!d!1,!:,4(/3-,!82!
1^42,%! (4.2-(/-2%*! ),+,V! 82! -/:+2-! 1,%! =(1,%! 242:(7,%*! &$2! 42)2%,-(,:24.2! 823(2-/4!
2%.-2)X,-%2!8$-,4.2!1,!:,4(/3-,!249/1924.2!82!Z,4./!]/:(47/;!C/:/!24!1,!)/4&$(%.,!
82!Z,4! #2-_4(:/*!21!7/1+2!82!h,1,-!%$3(_! 1,!:/-,1!82! 1/%!92)(4/%!82!Z,4./!]/:(47/*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`NK! hEHIIFfjHk*! "K""S! "QPO"QJ;! I,! +,V! 82! b,%(12,! X,3^,! )/492-.(8/! ,! F%+,W,! d! l-,4)(,! 24! ,1(,8,%*!
:(24.-,%!&$2!21! .-,.,8/!82!Z,4! H182=/4%/!X,3^,! (:+1(),8/! 1,!)/4=(7$-,)(_4!82!$4,!,1(,4V,!X(%+,4/O
=-,4)2%,!/=24%(9,! )/4.-,!h-,4!b-2.,W,;! </-! 2%/*! 1/%!8/:(4(),4/%! -2)-(:(4,-/4!,! 1/%! =-,4)2%2%!&$2!
X$3(2%24!(49,8(8/!1,!F%+,W,!+24(4%$1,-!24!1$7,-!82!,.,),-!1,%!H%1,%!b-(.e4(),%!8(-2).,:24.2;!!
`NJ! hEHIIFfjHk*!"K""S!"QJO""M;!!
    MQQ!
!!!!
+2-/! 4(! 211/%! 4(! 21! 2?5-)(./! )/1/4(,1! =-,4)5%! +/8^,4! +-/1/47,-! %$! 2%=$2-V/! 82! 7$2--,!
:$)X/!:e%;! </-!2%/*!4$29,:24.2!249(,-/4!+,-1,:24.,-(/%! ,1! ),:+,:24./!+,.-(/.,*!




=-,4)5%*! ,1! +-(4)(+(/! #$,4! Ze4)X2V! %2! 427_! ,! 24.-29(%.,-%2! )/4! 1/%! )/:(%(/4,8/%! 82!
b,-&$(2-;! </-! 2%/*! /-824_! ,! %$! 1$7,-.24(24.2*! <28-/! GeV&$2V*! &$2! ,)$8(2%2! ,! 1,!
24.-29(%.,;! I/%! 249(,8/%! =-,4)2%2%! (4%(%.(2-/4! 24! X,31,-! )/4! 21! ),$8(11/! +,.-(/.,! 24!
+2-%/4,*! +/-! 1/! &$2! Ze4)X2V! 823(_! )282-! d! /^-! %$%! )/48()(/42%;! A-,%! $4,! )/:+12?,!
427/)(,)(_4*! 1,%! ,$./-(8,82%! 82! ,:3/%! 3,48/%! +,-2)(2-/4! 1127,-! ,! $4! +-(4)(+(/! 82!
,)$2-8/! +,-,! $4,! .-27$,! .2:+/-,1S! 1/%! =-,4)2%2%! 2@(7(2-/4! &$2! 1,%! +/%()(/42%! %2!
:,4.$9(2%24! )/:/! X,%.,! ,X/-,*! 82! :/8/! &$2! 1/%! +,.-(/.,%! )/4%2-9,%24! ./8,%! 1,%!
+1,V,%!)/4&$(%.,8,%!8$-,4.2!1,!7$2--,!d!211/%!&$28,%24!24!+/%2%(_4!82!1,!),+(.,1!d!1/%!
24)1,92%!,128,W/%;!</-!%$!+,-.2*!Ze4)X2V!2@(7(_!)(2-.,%!7,-,4.^,%!+,-,!1/%!8/:(4(),4/%!
&$2! 9(9(2%24! 24! V/4,! =-,4)2%,*! )/:/! 21! -2%+2./! 82! %$%! +2-%/4,%*! %$%! 3(242%! d! %$!
-21(7(_4;!A,4./!51!)/:/!21!7242-,1!b,-&$(2-!)/(4)(8(2-/4!24! 1,!42)2%(8,8!82!,).(9,-!21!
)/:2-)(/! 24.-2! 1/%! .2--(./-(/%! 8/:(4,8/%! +/-! %$%! -2%+2).(9/%! 2?5-)(./%*! 3,?/! 1,!




/=()(,12%! +,.-(/.,%! ,+21,-/4! ,1! ,:/-! +-/+(/! 82! #$,4! Ze4)X2V! d! 12! -2)/:248,-/4! &$2!
+-/1/47,%2! 21! 2%=$2-V/! 351()/! $4! +/)/! :e%;! \%^*! 82)^,4*! 1/%! =-,4)2%2%! %2! 92-^,4!
/31(7,8/%!,!,)2+.,-! 1,! -248()(_4! (4)/48()(/4,1*!+$2%./!&$2!),-2)^,4!82! -2)$-%/%!+,-,!
%27$(-!)/:3,.(248/!)/4.-,!$4!2?5-)(./!%$+2-(/-!,1!%$d/;!F1!7242-,1!8/:(4(),4/!%2!82?_!
)/4924)2-!+/-!211/%*!+,-,!82%/1,)(_4!821!/=()(,1!=-,4)5%!h$(112-:(4*!&$(24!,=(-:_!&$2!4(!
%(&$(2-,! 21! -2d! l2-4,48/!GHH! X,3-^,! ,+-/3,8/! %$! ,).(.$8! %(! X$3(2%2!/)$+,8/!21! .-/4/!
2%+,W/1! 24! ,&$21! :/:24./;! h$(112-:(4! ,W,8(_! &$2! 1/%! 92)(4/%! 82! Z,4./! ]/:(47/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`TQ! hEHIIFfjHk*!"K""S!aQQOaQa;!!
    MQ"!
!!!!
92482-^,4! ),-,! %$! 82--/.,*! +$2%./! &$2! 2%.,3,4! 8(%+$2%./%! ,! %,)-(=(),-! %$! 9(8,! ,1!
%2-9()(/! 82! l-,4)(,*! %(! 2-,! 42)2%,-(/`T";! F4! +,-.2*! %$%! ,:24,V,%! %2! )$:+1(2-/4S! 1,%!
.-/+,%!=-,4)2%,%!(4=-(47(2-/4!4$29,%!82--/.,%!:24/-2%!,1!242:(7/*!.,4!/)$+,8/!24!21!
%(.(/!82!1,!),+(.,1!&$2!X,3^,!82%)$(8,8/!/.-,%!+/%()(/42%!:e%!,12?,8,%`Ta;!k/!/3%.,4.2*!
,&$211,%! 9()./-(,%! ,+24,%! ,1(9(,-/4! ,! 1/%! X,3(.,4.2%! 82! Z,4./! ]/:(47/*! )$d/%!
+,82)(:(24./%!X,3^,4!1127,8/!d,!,1!1^:(.2S!!
!






12%! X/--2$-%! 82! 1,! =,:(42! 2.! 12%! 2==/-.%! 82! )2..2! =/$12! 8Ä2442:(%! 8/4.! (1%! 5./(24.!
249(-4/445%`TM;!
!
\82:e%*! 1,%! 3,?,%! %$=-(8,%! 8$-,4.2! ,&$211,%! )/4=-/4.,)(/42%! :(4,-/4! ,! 1,%!
.-/+,%!)/1/4(,12%!=-,4)2%,%*!X,%.,!21!2@.-2:/!82!/31(7,-12%!,!-2)1$.,-!4$29/%!2=2).(9/%!
24.-2! 1/%! 2%)1,9/%! 82! 1,! ),+(.,1;! </-! 2?2:+1/*! 21! aN! 82! =23-2-/! 21! )/-/421! \$%%24,)!
/-7,4(V_! $4,! )/:+,W^,! 82! $4! )24.24,-! 82! 2%)1,9/%*! ,! &$(242%! +-/:2.(_! 1,! 1(32-.,8!
)$,48/! X$3(2%24! )$:+1(8/! /)X/! ,W/%! ,1! %2-9()(/! 82! 1,%! ,-:,%! =-,4)2%,%;! \&$211/%!
X/:3-2%!82:/%.-,-/4!)/4!)-2)2%!%$!12,1.,8!,!l-,4)(,!24!1,%!?/-4,8,%!%(7$(24.2%`TP;!!
\! 1,!2@.24$,)(_4!2@.-2:,!82! 1/%!=-,4)2%2%*!+/-!21!,%28(/!+-/1/47,8/!d!+/-! 1,%!
+^--(),%!9()./-(,%!=-24.2!,!1/%!+,.-(/.,%*!%2!%$:_!1,!4$29,!/=24%(9,!82!1,%!.-/+,%!82!#$,4!
Ze4)X2V*!&$2!-2)$+2-,-/4!21!=$2-.2!82!Z,4!#2-_4(:/!21!"!82!:,-V/!3,?/!1,!8(-2))(_4!82!






`TN! ZrkCgFs! f\jtfFs*! "JN`S! "`N*! aT"OaTa;! \+548()2! 8/)$:24.,1*! 8/)$:24./! "J;! H4%.-$))(/42%! 82!
j/4.2%!./),4.2%!,!1,!7$2--,>!"a!82!8()(2:3-2!82!"KQK!{+$4./%!Né!d!"Qé|;!C(-(,)/!f,:^-2V!X,3^,!%(8/!
8(%)(+1(4,8/!d!827-,8,8/!+/-!Ze4)X2V!f,:^-2V!,!=(4,12%!82!"KQK*!+2-/!%(4!8$8,!21!2?5-)(./!+,.-(/.,!%2!
X,3^,! -2%24.(8/!+/-! 1,! +5-8(8,!82! %$! (4427,312! .,124./!:(1(.,-;!\%(! +$2%*! 21! +-/+(/! A/-(3(/!j/4.2%!
X,3^,!:28(,8/!+,-,!&$2!21!7242-,1!8/:(4(),4/!1/!-2,8:(.(2%2!24!%$%!=(1,%;!Z(4!2:3,-7/*!1,!)/4)/-8(,!
    MQa!
!!!!
)/4)(24)(,-/4! 82! &$2! d,! 2-,! (:+/%(312! %27$(-! /=-2)(248/! -2%(%.24)(,! ,! 1,%! .-/+,%!
+,.-(/.,%!d!+-/+$%(2-/4!$4,!.-27$,!,!.-,95%!821!2:(%,-(/!#/%5!821!B-32`TT;!I,!427,.(9,!









:2-),4)^,%! d! $4! 2%)-(./! :,4(=2%.e48/12%! %$! ,+/d/`TK;! Z(4! 2:3,-7/*! %$! ,d$8,! X,3^,!
1127,8/!82:,%(,8/!.,-82!d!=$2!(4%$=()(24.2!+,-,!(492-.(-!21!)$-%/!82!1,!7$2--,*!+/-&$2!1,!
9()./-(,!82!1/%!+,.-(/.,%!2-,!(4:(424.2;!<2%2!,!./8/*!4,8(2!+/8-^,!-2+-/)X,-12%!%$!=,1.,!






8232-^,4!82+/42-! %$%! ,-:,%! ,4.2!21! 2?5-)(./!82! #$,4! Ze4)X2V*! ,! &$(24! )/4%(82-,3,4!
.-,(8/-! ,! 1,! +,.-(,! =-,4)2%,;! </-! )/4%(7$(24.2*! ,7$,-8,-/4! 1,! :28(,)(_4! 3-(.e4(),*!
)/4=(,8/%!24!&$2!-2=-24,-^,!21!82%2/!82!9247,4V,!82!1/%!-232182%!8/:(4(),4/%``Q;!I/%!












    MQM!
!!!!
7,-,4.(V,-^,4! ,! 1/%! =-,4)2%2%! $4,! %,1(8,! X/4-/%,! d! ,+/-.,-^,4! ,! 1/%! 8/:(4(),4/%! $4!
,+/d/! )-$)(,1! +,-,! .2-:(4,-! 1,! 7$2--,*! %(.$,)(_4! &$2! +/8-^,4! 2@+1/.,-! 82%+$5%! +,-,!
X,)2-!9,12-!%$%!(4.2-2%2%!2%.-,.57()/%!24!1,!V/4,S!UL;;;R!3$.!=-/:!.X2!u,4.!/=!F42-7d!/=!
.X2! Z+,4(%X! A-//+%! ,48! ,-:28! <2,%,4.-d! (492%.(47! .X2! )(.d! 3d! 1,48*! (.! u,%! %//4!
8(%)/92-28!.X,.!.X2!f28$).(/4!/=!.X2!l-24)X!h,--(%/4!u/$18!32!:$)X!821,d28!$412%%!
%/:2!/=!d/$-!j,?2%.dÄ%!.-//+%!u2-2!%24.!./!.X2!,%%(%.,4)2!/=!.X2!32%(27(47!l/-)2Y``";!
A/8/! +,-2)2! (48(),-! &$2! #$,4! Ze4)X2V! )/4/)^,! .,4./! 1,! (4.24)(_4! 82! 1/%!
=-,4)2%2%*! -2.-,%,48/! 1,! -248()(_4! 82! Z,4./! ]/:(47/*! )/:/! 21! 82%2/! 3-(.e4()/! 82!
,+-/92)X,-! 1,! )/d$4.$-,! d!:28(,-! 24! 1,! 427/)(,)(_4! 82! 1,! .-27$,;! </-! )/4%(7$(24.2*!
(4.24._!2%.-2)X,-!%$!+-2%(_4!%/3-2!Z,4./!]/:(47/!+,-,!29(.,-!1,!(4.2-924)(_4!3-(.e4(),*!
+2-/! %$%! 2%=$2-V/%! d! %$%! ,:24,V,%! =$2-/4! (4[.(12%``a;! l(4,1:24.2*! 21! aQ! 82! ?$4(/! 21!
7242-,1! Ze4)X2V! f,:^-2V! -2:(.(_! $4! +,-1,:24.,-(/! ,1! 7/3(2-4/! =-,4)5%! 82! Z,4./!
]/:(47/*! )$d,!,).(.$8! (48(=2-24.2! )/4.-,%._! )/4! 1,! ),1$-/%,! -2)2+)(_4!8(%+24%,8,!,1!
427/)(,8/-! (4715%*! &$2! 1127_! ,! 1,! ),+(.,1! .-2%! 8^,%! 82%+$5%;! \1! :(%:/! .(2:+/*! 8/%!
)/:(%(/4,8/%! 3-(.e4()/%! 82%2:3,-),-/4! 24! b/),! k(7$,*! ,4$4)(,48/! &$2! $4,!
2@+28()(_4! 8(-(7(8,! +/-! 21! 7242-,1! CX,-12%! C,-:()X,21! 1127,-^,! :$d! +-/4./! ,! Z,4./!
]/:(47/*! )/4! /3?2./! 82! =,)(1(.,-! 1,! -248()(_4;! I,! +-28(%+/%()(_4! 82! 1/%! %(.(,8/%! ,!
-248(-%2! ,! h-,4! b-2.,W,! %2! 82:/%.-_! 21! aJ! 82! ?$4(/*! )$,48/! $4,! )/:(%(_4! 82! 1/%!
X,3(.,4.2%! 82! Z,4./! ]/:(47/! %2! +-2%24._! ,4.2! 21! ?2=2! 82! 1,%! .-/+,%! 3-(.e4(),%*!
CX-(%./+X2-!jd2-%;!Z$%!-2)1,:,)(/42%!=$2-/4!-21,.(9,:24.2!X$:(182%S!1,!-248()(_4!82!
1,! 7$,-4()(_4! 82! Z,4./! ]/:(47/! )/4! X/4/-2%! :(1(.,-2%*! ,%^! )/:/! %$! +/%.2-(/-!
29,)$,)(_4!,!l-,4)(,!/!\:5-(),``M;!<2%2!,!./8/*!21!7242-,1!C,-:()X,21!-2%+/48(_!&$2!1,!
+/%()(_4! 82! 1/%! =-,4)2%2%! 4/! 2-,! (8_42,! +,-,! +1,4.2,-! 4(47$4,! 2@(724)(,! d! &$2! %_1/!
,)2+.,-^,!%$!-248()(_4!(4)/48()(/4,1*!,$4&$2!12%!7,-,4.(V_!&$2*!24!./8/!:/:24./*!%2!
-2%+2.,-^,! ,! 1,%! .-/+,%! d! 1/%! X,3(.,4.2%! 82! 1,! )($8,8``P;! B^8,! 1,! /=2-.,! 3-(.e4(),*! 21!





``M! Ak\*! CB! "M`z"aT@(++;! aK"OaKa;! C/:$4(),8/! 82! CX-(%./+X2-!jd2-%! ,1! 7242-,1! C,-:()X,21;! C$,-.21!
7242-,1!3-(.e4()/!L=$2-.2!82!Z,4!C,-1/%R*!aJ!82!?$4(/!82!"KQJ;!!
``P! Ak\*! CB! "M`z"aT*! ++;! aJ`;! f2%+$2%.,! 82! C,-:()X,21! ,! 1,! -248()(_4! =-,4)2%,;! C$,-.21! 7242-,1!
3-(.e4()/!L=$2-.2!82!Z,4!C,-1/%R*!"!82!?$1(/!82!"KQJ;!!
    MQP!
!!!!
-248()(_4!82! 1,!+1,V,;!I/%!/=()(,12%!,%(%.24.2%!2%.$9(2-/4!82!,)$2-8/!24!+-/)282-!,! 1,!





82! Z,4! C,-1/%*! ,! 1/%! +(2%! 82! 1,!:$-,11,! 82! Z,4./! ]/:(47/;! <,-,! -,.(=(),-! %$! ,1(,4V,*!
24,-3/1,-/4!1/%!+,3211/42%!(4715%!d!2%+,W/1*!9(./-2,48/!,!#/-72!HHH!d!,!l2-4,48/!GHH;!E4!
8^,!82%+$5%*!,:3,%!+,-.2%! (4()(,-/4! 1,%!427/)(,)(/42%!+,-,! =(?,-! 1,%!)/48()(/42%!82! 1,!
-248()(_4! =-,4)2%,!d!82%(74,-/4!)/:(%,-(/%!+,-,!)/4=2-24)(,-! )/4! 1/%! -2+-2%24.,4.2%!
82!<,-^%;!F%./%![1.(:/%!,[4!+1,4.2,-/4!,17$4,%!82:,48,%!(4,)2+.,312%!82%82!1,!_+.(),!
X(%+,4/O3-(.e4(),*! &$2!:/9(2-/4!,!C,-:()X,21! ,! 8,-12%!$4!$1.(:e.$:!21! T!82! ?$1(/S! /!
,)2+.,3,4!%$%!)/48()(/42%!24!21!+1,V/!82!$4,!X/-,*!/!1,%!.-/+,%!3-(.e4(),%!d!+,.-(/.,%!
-2./:,-^,4!1,%!X/%.(1(8,82%*!X,%.,!/31(7,-1/%!,!-248(-%2!82!$4,!92V!+/-!./8,%``T;!\1!8^,!





<$2%./! &$2! 1/%! =-,4)2%2%! X,3^,4! 2@(7(8/! &$2! 21! +2%/! 82! 1,%! 427/)(,)(/42%!
-2),d2%2! %/3-2! 1,%! ,$./-(8,82%! 3-(.e4(),%*! 21! 7242-,1! C,-:()X,21! d! <-()2OC$:3d!
=(7$-,-/4!24!+-(:2-!1$7,-!24.-2!1/%!=(-:,4.2%!82!1,!),+(.$1,)(_4!+/-!21!3,48/!924)28/-;!
\!211/%*! %27$^,! #$,4!Ze4)X2V! )/:/!U)/::,48,4.!24! )X2=!82%! .-/$+2%!2%+,74/1%Y``K;!
\$4&$2! 1/%!/=()(,12%!3-(.e4()/%!)/4/)^,4! 1,! (:+/%(3(1(8,8!82!,+-/92)X,-!%$!:28(,)(_4!
+,-,! X,)2-%2! )/4! Z,4./! ]/:(47/*! (4.24.,-/4! /3.242-! 924.,?,%! %(74(=(),.(9,%;! </-!





```! Ak\*!CB!"M`z"aT*!+;!M"`;!C,+(.$1,)(_4! =-,4)2%,!,4.2!h-,4!b-2.,W,!d!F%+,W,*!+/-!2%.2!/-824;! LZ,4!
C,-1/%R*! `! 82! ?$1(/! 82! "KQJ>! ZrkCgFs! f\jtfFs*! "JN`S! aaTOaMN>! hEHIIFfjHk*! "K""S! MMTOMPP>!
fB]fthEFs!]FjBfHsH*!S,5'#"%,*#(:'"$"','#;;;S!aa"Oaaa;!Uf/:,4)2;;;Y;!!
``K! hEHIIFfjHk*!"K""S!MMT;!!
    MQN!
!!!!
)$,1&$(2-! 2:3,-),)(_4! &$2! X$3(2%2! 1127,8/! ,! Z,4./! ]/:(47/! 24! 1/%! 92(4.2! 8^,%!
+/%.2-(/-2%! ,! 1,! 29,)$,)(_4;! I/%! /=()(,12%! 3-(.e4()/%! %2! /+$%(2-/4*! +/-&$2! &$(%(2-/4!
2@+1/.,-!%$!(4=1$24)(,!:/-,1!%/3-2!1/%!+,.-(/.,%!+,-,!2@(7(-12%!21!)/:2-)(/!2@)1$%(9/!24!
1,!)/%.,!82!Z,4./!]/:(47/;!]2!X2)X/*!5%.,! =$2! 1,![4(),!+2.()(_4!=-,4)2%,!./.,1:24.2!
-2)X,V,8,! +/-! h-,4! b-2.,W,``J;! I,! %27$48,! 82:,48,*! -2)/7(8,! 24! 21! ,-.^)$1/! "T*!
(:+1(),3,! 1,! 2@(724)(,!3-(.e4(),!82! 1,%! ,-:,%*! 1,%!:$4()(/42%! d!82:e%!+2-.-2)X/%!82!








%5+.(:/*! +$2%./! &$2! 1,! :,d/-! +,-.2! 82! 8(%+/%()(/42%! -21,.(9,%! ,! %$! /-7,4(V,)(_4! %2!
,8/+.,-^,4! %/3-2! 1,!:,-)X,`K";! F4! )$,4./! ,! 1,%! )/48()(/42%! 82! 1,! +,)(=(),)(_4*! 24! 21!
+-(:2-! ,-.^)$1/! %2! +-/+$%/! 21! )2%2! 82! 1,%! X/%.(1(8,82%! 82%82! 21! `! 82! ?$1(/! 82! "KQJ*!
+-/X(3(548/%2!1,!24.-,8,!82!)$,1&$(2-!2?5-)(./!4/!3-(.e4()/!%(4!1,!,$./-(V,)(_4!2@+-2%,!
82! 1/%! /=()(,12%! (4712%2%;! n%./%! ,)2+.,-/4! 1,! +-/+$2%.,! )/4! $4,! %,1928,8S! &$2! %2!
(4)1$d2%2! 21! f27(:(24./! l(?/! 82! <$2-./! f()/! 24.-2! 1,%! .-/+,%! +-2%24.2%! 24! 1,! ),+(.,1!













    MQT!
!!!!
=-,4)2%,%*! d! +,-,! %2-! +,-.^)(+2%! .,:3(54! 82! 1/%!:e%! ,1./%! X/4/-2%! 82! 7$2--,! +/-! %$!
X2-/()/!)/:+/-.,:(24./!8$-,4.2!1,!)/4.(248,`KM;!C/4.-,!21!82%2/!82!1/%!=-,4)2%2%!82!
7/V,-!82!8/)2!8^,%!+,-,!29,)$,-!Z,4./!]/:(47/*!3-(.e4()/%!d!2%+,W/12%!12%!/31(7,-/4!,!
:,-)X,-%2! 24! )$,.-/! 8^,%! d! 8(%+$%(2-/4!&$2*! %,19/! 1/%! /=()(,12%*! 21! -2%./! 82! %/18,8/%!






24!2:3,-),)(/42%!3-(.e4(),%`KN;! A,:3(54! %2! 7,-,4.(V_! 21! -2%+2./! ,! 1,%! +-/+(28,82%! d!
1/%!8/)$:24./%!82!1/%!92)(4/%!2:(7-,8/%!82!Z,4./!]/:(47/*!,%^!)/:/!1,!%27$-(8,8!82!
1/%! 24=2-:/%! d! 1/%! X2-(8/%! 8$-,4.2! 21! ,%28(/`KT;! F4! 21! ,-.^)$1/! 4/924/*! %2!
+/-:24/-(V,-/4! 1,%! )/48()(/42%! 821! (4.2-),:3(/! 82! +-(%(/42-/%! 24.-2! ,:3/%! 3,48/%!
)/4.248(24.2%*! ,%+2)./! )/4=1().(9/! +/-! 2@)2124)(,;! I/%! =-,4)2%2%! 2@(7(2-/4! $4!
)/:+-/:(%/! (4715%! 2%)-(./! d! 21! (4.2-),:3(/! 82! -2X242%! 24.-2! ,:3,%! 4,)(/42%! )/:/!
7,-,4.^,! 82! )$:+1(:(24./! 821! ,)$2-8/`K`;! k/! /3%.,4.2*! 1/%! 3-(.e4()/%! 4/! )28(2-/4! ,!





JK8%,#*P( O! I2%! Ç.,72%! 42! +,-/(%%24.! +,%! 45)2%%,(-2%S! 1ÄX/442$-! 82%! +,-.(2%!
)/4.-,).,4.2%!8/(.!Ñ.-2!$42!%$==(%,4.2!7,-,4.(2`KK;!
(













+2-:(.(2%2! (492-.(-! %$! %(.$,)(_4! 24! 1,! (%1,;! <2%2! ,! ./8/*! h-,4! b-2.,W,! d! F%+,W,!
,)2+.,-/4!1,!+-/+$2%.,!82!3$24!7-,8/*!+/-&$2!1,!+,V!2-,!2%24)(,1!+,-,!%$%!(4.2-2%2%!24!
Z,4./! ]/:(47/S! +/-! $4,! +,-.2*! +2-:(.(-^,! ,! 1/%! (4712%2%! )/:2-)(,-! 1(3-2:24.2! 24! 1,!
)/%.,!8/:(4(),4,!d*!+/-!/.-,*!+/%(3(1(.,-^,!&$2!1/%!8/:(4(),4/%!-2%.,$-,%24!21!/-824!d!
7/32-4,%24!)/4!4/-:,1(8,8`KJ;!
I,! -248()(_4! =-,4)2%,! &$28_! -,.(=(),8,! 21! ""! 82! ?$1(/*! )$,48/! 1,%! =$2-V,%!
+,.-(/.,%!d!3-(.e4(),%!24.-,-/4!24!Z,4./!]/:(47/;!F4!,&$211,!?/-4,8,*!1/%!924)28/-2%!
+-/.,7/4(V,-/4! $4,! :,-)X,! .-($4=,1! 24),32V,8/%! +/-! 1/%! 7242-,12%! #$,4! Ze4)X2V! d!
C,-:()X,21;!F4!1,!=/-.,12V,!82!1,!)($8,8!%2!24,-3/1,-/4!1/%!+,3211/42%!(4715%!d!2%+,W/1*!
)/4!21!/3?2./!82!%(:3/1(V,-!1,!)/1,3/-,)(_4!24.-2!,:3,%!+/.24)(,%!8$-,4.2!21!,%28(/*!d!
,7-,82)2-! ,82:e%! ,! h-,4! b-2.,W,! %$! (4.2-924)(_4! )-$)(,1;! ]2%+$5%*! %2! /=()(_! $4! 9*(
-*A.( 24! 1,! ),.28-,1*! 8/482! #$,4! Ze4)X2V! X(V/! %$! 24.-,8,! .-($4=,1! +/-.,48/! 21!
2%.,48,-.2! 821! 2?5-)(./! 924)28/-! 24! <,1/!g(4),8/*! 82)/-,8/! 24! ,:3,%! ),-,%! )/4! 1,%!
(:e7242%! 82! 1,! 9(-724! 82! 1,! j2-)28! d! l2-4,48/! GHH`JQ;! C/4! 1,! 9()./-(,! +,.-(/.,*! 1/%!






\82:e%*! 1,! 9()./-(,! +,.-(/.,! %(74(=()_! $4,! (4.2-2%,4.2! (492-%(_4! 24! 21! =1$?/!
(82/1_7()/! 24.-2! Z,4./! ]/:(47/! d! j,8-(8S! 82%82! :,d/! X,%.,! ,7/%./! 82! "KQK*! 1/%!
2%+,W/12%! +24(4%$1,-2%! X,3^,4! %(8/! 21! 2?2:+1/! 82! 1/%! 8/:(4(),4/%*! +$2%./! &$2! 12%!
X,3^,4! :/%.-,8/! 21! ),:(4/! ,! %27$(-! +,-,! +/42-! =(4! ,! 1,! 8/:(4,)(_4! =-,4)2%,*!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`KJ! hEHIIFfjHk*!"K""S!MP"OMPa;!Z(4!8$8,*!21! -2)$-%/!,!$4,!2:3,-),)(_4!3-(.e4(),!+,-,! .-,%1,8,-!,! 1/%!





    MQK!
!!!!




%$%! )/:+,.-(/.,%! ,1! /.-/! 1,8/! 821! \.1e4.()/*! +1,%:,48/! %$! %$+$2%.,! U%$+2-(/-(8,8!
2%+(-(.$,1! d!4,)(/4,1Y! =-24.2!,! 1/%! =-,4)2%2%!24!21! ),:+/!82!3,.,11,;! Z$!,%+(-,)(_4! %2!
)$:+1(_! 24! "K"P*! )$,48/! ,+-/92)X,-/4! 1,! 2-/%(_4! (4.2-4,! 821! H:+2-(/! k,+/12_4()/!
+,-,!82--/.,-!,!l-,4)(,!d!-2%.,$-,-!1,!:/4,-&$^,!,3%/1$.,!24!1,!=(7$-,!82!l2-4,48/!GHH*!
U21!]2%2,8/Y;!




C/4.(4$,48/! Z$! j,?2%.,8! 21! C/4%2?/! 82! f2724)(,!
82! 1/%!f2d4/%!82!F%+,W,!2!p48(,%!24!)/4%,7-,-!%$%!
(4)2%,4.2%! .,-2,%! 24!3242=()(/! 82! 1,! p%1,! F%+,W/1,*!
8(74,!,!1,!92-8,8!82!/)$+,-!$4!8(%.(47$(8/!1$7,-!24!
1/%! ,4,12%! 82! 4$2%.-,! 71/-(/%,! -29/1$)(_4*! +/-! %$!
,:/-!,!Z$!j,?2%.,8*!+/-!%$!,8X2%(_4!,! 1,!),$%,!82!
1,!+,.-(,!d!+/-!1,!)212-(8,8!d!242-7^,!)/4!&$2!./8/%!
%$%! X,3(.,4.2%! -2%+/48(2-/4! ,1! +-(:2-! 7-(./! 82! 1,!
1(32-.,8!&$2!1,4V_!%$!,4.(7$,!j,8-2>!L~R;!
CBHZCBE!gFkftDEFs*! "J`MS! "M;! <-/)1,:,! 82! #$,4!









Z27[4! 21! X(%./-(,8/-! ,-724.(4/! A$1(/! g,1+2-^4! ]/47X(*! 1,! (482+24824)(,! 82! 1,!
:,d/-! +,-.2! 82! 1,%! )/1/4(,%! 82! g(%+,4/,:5-(),! %2! 2@+1(),! +/-! 1,! )/:3(4,)(_4! 82!
),$%,%!+-/=$48,%*!1,.24.2%!82%82!1/%!)/:(24V/%!82!1,!)/4&$(%.,!,!=(4,12%!821!%(71/!iG!d!
+-(4)(+(/%!821!%(71/!iGH*!d!),$%,%!82./4,4.2%*!,)$:$1,.(9,%!82%82!1,!%27$48,!:(.,8!821!
%(71/! iGHHH*! &$2! 8(4,:(.,-/4! 21! +-/)2%/;! F4.-2! 1,%! ),$%,%! +-/=$48,%! 82%.,),! 1,!
42)2%(8,8!82!-2=/-:$1,-!21!+,)./!)/1/4(,1!24!8/%!%24.(8/%S!82%82!1,!_+.(),!2)/4_:(),*!




3$24! ),%/! 82! 2%.$8(/! &$2! %2! +$282! )/4.-,+/42-! ,! 1,%! \4.(11,%! 2%+,W/1,%! 24! 7242-,1! d*! 24! 2%.,!
(492%.(7,)(_4*!,!Z,4./!]/:(47/!24!+,-.()$1,-;!I,!)/:+,-,)(_4!2%!2%+2)(,1:24.2![.(1!+,-,!:(!2%.$8(/!
+/-&$2!g217!%2!)24.-,!24!1,!)/%.,!),-(32W,!)/1/:3(,4,;!!
    M"Q!
!!!!
:2.-/+/1(.,4/>! 82%82! 1,! +2-%+2).(9,! +/1^.(),*! +,-,! &$2! 1/%! X,3(.,4.2%! +$8(2%24!
+,-.()(+,-! 24! 21! 7/3(2-4/! 82! %$%! -2%+2).(9/%! .2--(./-(/%*! -2%2-9,8/! X,%.,! 24./4)2%! ,!
=$4)(/4,-(/%!1127,8/%!82%82!1,!<24^4%$1,!d!82%(74,8/%!+/-!1,!C/-/4,*!&$2!%_1/!,%+(-,3,!




1,!57(8,! =-,4)2%,*!+2-/! 1/%! )^-)$1/%! (4.212).$,12%! (1$%.-,8/%!,+24,%! %2! (4&$(2.,-/4*! d,!
&$2! .,4./! 1,! (482+24824)(,! 82! F%.,8/%!E4(8/%*! )/:/! 1,! -29/1$)(_4! =-,4)2%,*! X,3^,4!
82:/%.-,8/!&$2!2@(%.^,4!,1.2-4,.(9,%!9(,312%!,!1,!=_-:$1,!:/4e-&$(),;!\!211/*!%2!%$:_!
21! /+/-.$4(%:/! 82! h-,4! b-2.,W,*! &$2! 8$-,4.2! 1/%! ,W/%! 82! ,1(,4V,! X(%+,4/O=-,4)2%,!
X,3^,! ,+-/92)X,8/! %$! %$+2-(/-(8,8! 4,9,1! +,-,! (4.2--$:+(-! 1,! )/:$4(),)(_4! 24.-2!
F%+,W,! d! %$%! )/1/4(,%*! ,+1(),48/! 24! ,&$211/%! .2--(./-(/%!:28(8,%! 1(3-2),:3(%.,%! &$2!
=$2-/4!3(24!-2)(3(8,%!+/-!1/%!)-(/11/%;!C$,48/!F%+,W,!%2!%$3129_!)/4.-,!1,!8/:(4,)(_4!
=-,4)2%,!d!%2!,1(_!)/4!h-,4!b-2.,W,*!4$29,:24.2!1,!823(1(8,8!82!1,!:2.-_+/1(!=$2!.,1*!





\X/-,! 3(24*! )/:/! %2W,1_! 21! +-/+(/! g,1+2-^4*! d! )/:/! X,4! 82:/%.-,8/!
+/%.2-(/-:24.2! 9,-(/%! ,$./-2%*! 24.-2! &$(242%! 82%.,),4! j,4$21! j/-24/! l-,7(4,1%! /!
C/4%$21/! k,-,4?/! B-/9(/*! 2%! (4)/--2)./! 2@+1(),-! 1,! )-(%(%! 82! (482+24824)(,! 82!
g(%+,4/,:5-(),! %_1/! +/-! 1,! /+/%()(_4! 24.-2! +24(4%$1,-2%! d! )-(/11/%*! d,! &$2! X$3/!
















)$1:(4,48/! %$! ,%)24%/! 24! 21! [1.(:/! .2-)(/! 821! %(71/! iGHHH!:28(,4.2! 1,! /3.24)(_4! 821!
:,48/!:(1(.,-!d!1,!,8&$(%()(_4!82!.^.$1/%!4/3(1(,-(/%;!\%^!+$2%*!)/4!21!.(2:+/*!1/%!)-(/11/%!
)$3,4/%! %2! X,3^,4! )/492-.(8/! 24! 21! 7/3(2-4/! )*( ='2$%! 82! 1,! (%1,*! )$d/%! (4.2-2%2%!
%(2:+-2!.$9(2-/4!24!)$24.,!1/%!8(=2-24.2%!),+(.,42%!7242-,12%`JP;!
F1! ),%/!82!Z,4./!]/:(47/! =$2!,[4!:e%!2@)2+)(/4,1!824.-/!82! 1,!+2)$1(,-(8,8!




)-(%(%! 82! (482+24824)(,! 24! g(%+,4/,:5-(),*! Z,4./! ]/:(47/! 4/! 2-,! d,! )/1/4(,!
2%+,W/1,*! %(4/! +/%2%(_4! =-,4)2%,;!\%^! +$2%*! 1,! =(821(8,8! ,! F%+,W,! %2! 8232-^,! .,4./! ,1!
82%2/! 82! )/:3,.(-! 21! )/4.,7(/! -29/1$)(/4,-(/! 82%82! g,(.^! )/4! ,d$8,!:2.-/+/1(.,4,*!
)/:/!,1!,4%(,!+/-!-2%.,312)2-!1,!%/32-,4^,!2%+,W/1,*!$%$-+,8,!(127^.(:,:24.2*!,!?$()(/!
82!1,!+/31,)(_4!8/:(4(),4,;!F4!21!(:,7(4,-(/!)/12).(9/!8/:(4(),4/*!21!-2d!2%+,W/1!2-,!
21! +-/.2)./-! )/4.-,! )$,1&$(2-! ,3$%/! /! )/4.-,.(2:+/*! 82! :/8/! &$2! 21! ,3,48/4/! 82!
F%+,W,!24!"`JN!%2!2@+1(),3,!%_1/!+/-&$2!1/%!+/1^.()/%*!24),32V,8/%!+/-!h/8/d*!X,3^,4!
+-(/-(V,8/! %$!,:3()(_4! %/3-2!21! (4.2-5%!82!F%+,W,*!/3-,48/!,!2%+,18,%!821!:/4,-),;!
\+,-24.2:24.2*! 1,!,).(.$8!8/:(4(),4,!)/4.-,%.,3,!)/4!%$!%$:(%(_4!,! 1,%!,$./-(8,82%!
=-,4)2%,%! 82%82! b,%(12,*! +2-/! 1/%! 8/:(4(),4/%! %_1/! X,3^,4! ,)2+.,8/! 21! 7/3(2-4/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`JM! jBfFkB!lf\hHk\IZ*!"JJNS!"NJ;!j/-24/!l-,7(4,1%!%/%.$9/!&$2!1,!%(.$,)(_4!82!C$3,!24!"KQK!,+24,%!
8(%.,3,!82! 1,!%(.$,)(_4!82!Z,(4.O]/:(47$2!24!"`J"S! 1,!+/31,)(_4!82!)/1/-!%$+2-,3,!)/4!)-2)2%!,! 1,!
+/31,)(_4! 31,4),*! d! 1/%! 2%)1,9/%! ,=-(),4/%! .,:3(54! 2-,4! %$+2-(/-2%! -2%+2)./! ,! 1/%! 427-/%! )-(/11/%S!
UL;;;R! d! 1,! 2@+2-(24)(,! )/1/4(,1! {Z,(4.! ]/:(47$2|! X,3^,! %2W,1,8/! &$2! $4,! 7$2--,! 24.-2! 1/%! ,:/%!
)/48$)2! (482=2).(312:24.2! ,! $4,! %$3129,)(_4! 2%)1,9,! d! ,! 1,! -$(4,! 82! 1,! -(&$2V,! 3,%,8,! 24! 1,!
2%)1,9(.$8Y;!k\f\k#B!BfBGHB*!aQQJS!a``OaK";!!!
`JP! jBfFkB!lf\hHk\IZ*!"JJNS!"N`*!"NJ;!!




H4:28(,.,:24.2!82%+$5%!82! 1,!),+(.$1,)(_4!=-,4)2%,!21!`!82! ?$1(/!82!"KQJ*! 1/%!
,4.(7$/%!-232182%!+,.-(/.,%!8/:(4(),4/%*!)/4%.(.$(8/%!24!4$29/!7/3(2-4/!)/1/4(,1!3,?/!
1,! 8(-2))(_4! 82! #$,4! Ze4)X2V*! %2! ,+-2%$-,-/4! ,! /-7,4(V,-! 1,! ,8:(4(%.-,)(_4! 2%+,W/1,!
-2%.,$-,8,;! C/4%)(24.2%! 82! 1,! %(.$,)(_4! )-^.(),! 82! Z,4./! ]/:(47/! .-,%! 1,! h$2--,! 82!
f2)/4&$(%.,*!2@+$%(2-/4!%$%!42)2%(8,82%!,!1,!#$4.,!82!Z29(11,;!n%.,*!,!%$!92V*!-2:(.(_!1,%!
+2.()(/42%!82!1/%!8/:(4(),4/%!,1!-2d!l2-4,48/!GHH*!-2)1$(8/!24!l-,4)(,*!21!K!82!242-/!82!
"K"Q;! I/%! 8(+$.,8/%! 82! Z29(11,! ,+-/92)X,-/4! 24./4)2%! +,-,! 24$:2-,-! ,1! :/4,-),!
),$.(9/! 1/%! +-(4)(+,12%! ,$@(1(/%! &$2! %2! 2%+2-,3,4! 82! 51*! )$,48/! -2)$+2-,%2! 21! .-/4/!
2%+,W/1`JN;!F1!8/)$:24./*!%$%)-(./!+/-!$4!8(+$.,8/!82! 1,! #$4.,*! #,9(2-!C,-/*!)/4.24^,!




,! Z,4./! ]/:(47/! +,-,! 82=2482-1,! 82! %$%! 8/%! +-(4)(+,12%! 242:(7/%S! g,(.^! d! l-,4)(,;!
k(47$4/! 82! 211/%! 2%.,3,! 24! )/48()(/42%! 82! ,.,),-! Z,4./! ]/:(47/S! g,(.^! %2! X,11,3,!
(4:2-%/! 24! $4! 9(-$124./! )/4=1()./! (4.2-4/! 24.-2! 21! -2(4/! 82! g24-(! CX-(%./+X2! d! 1,!
-2+[31(),!82!<5.(/4;! </-! %$!+,-.2*! l-,4)(,! 2%.,3,! ,%=(@(,8,!+/-! 1,! 7$2--,! 2$-/+2,!24!
8/%!=-24.2%*!21!2%+,W/1!d!21!-$%/*!+/-!1/!&$2!2-,!(4),+,V!82!82%.(4,-!-2=$2-V/%!,1!C,-(32!
+,-,!-2)/4&$(%.,-!,&$211,!)/1/4(,;!\%^!+$2%*! 1,%!,892-.24)(,%!82! 1,! #$4.,!%2! =$48,3,4!





`JN! \gk*! F*! 1;! TQ8*! 8;! NN;!j,4(=(2%./! 82! 1,! #$4.,! 82! Z29(11,! ,! l2-4,48/!GHH! )/4! 21! +-/7-,:,!821! 4$29/!
7/3(2-4/! )/1/4(,1! X(%+,4/O8/:(4(),4/! -2%.,$-,8/;! Z29(11,*! K! 82! 242-/! 82! "K"Q>! CBHZCBE!
gFkftDEFs*! "J`MS! ""O"K;! <-/)1,:,! 82! #$,4! Ze4)X2V! f,:^-2V! ,! 1/%! X,3(.,4.2%! 82! Z,4./!]/:(47/*!
-2+-/8$)(248/! $4,! f2,1! C58$1,! 82! 1,! #$4.,! 82! Z29(11,! d! 21! C/4%2?/! 82! f2724)(,! %/3-2! 1,! 4$29,!
/-7,4(V,)(_4! ,8:(4(%.-,.(9,! 82! ,&$211,! +-/9(4)(,;! Z,4./! ]/:(47/*! "T! 82! 4/9(2:3-2! 82! "K"Q! {21!




    M"M!
!!!!




)$,48/! ,),3_! 1,!h$2--,! 82! f2)/4&$(%.,*! Z,4./!]/:(47/! .24^,! .,4! %_1/! $4/%! KQ;QQQ!
X,3(.,4.2%*! 82! 1/%! )$,12%! ,+-/@(:,8,:24.2! 1,! :(.,8! -2%(8^,! 24! 1,! ),+(.,1`J`;! <,-,!
)/4924)2-! ,! 1/%! 2:(7-,8/%! 82! &$2! -27-2%,%24*! 1,%! ,$./-(8,82%! 8/:(4(),4,%! 12%!
+-/:2.(2-/4! &$2! %2! )/4%2-9,-^,! %$! ,%(74,)(_4! 2)/4_:(),! 8$-,4.2! $4! ,W/*!
-2%.(.$d548/%212%! 1/%! 3(242%! &$2! X,3^,4! ,3,48/4,8/! .-,%! %$! X$(8,;! Z(*! ,[4! ,%^*! %2!
-2%(%.^,4!,!9/192-!,!Z,4./!]/:(47/*! %2! 12%! -2.(-,-^,!8()X,!,%(74,)(_4!2)/4_:(),!24!21!
2@(1(/*!24!21!+1,V/!82!)$,.-/!:2%2%;!\X/-,!3(24*!,&$211,!,:24,V,!2-,!(--2,1S! 1,!C/-/4,!
X(%+,4,! X,3^,! %(8/! (4),+,V! 82! %,.(%=,)2-! 8()X,! ),4.(8,8! 82%82! X,)^,! .(2:+/! d*! 82!
X2)X/*! :$)X/%! 2:(7-,8/%! %2! X,3^,4! 9(%./! %$:(8/%! 24! 1,! -$(4,! :e%! ,3%/1$.,! +/)/!
82%+$5%!82!:,-)X,-%2*!)/:/!/)$--(_!)/4!21!+-/+(/!#$,4!Ze4)X2V;!
j28(,4.2! 1,%! :28(8,%! 2)/4_:(),%! +-/+$2%.,%! ,! l2-4,48/! GHH*! 21! 7/3(2-4/!
8/:(4(),4/! +-2.248^,! -2)/4%.-$(-! 1,! )/1/4(,*! ./.,1:24.2! 82%.-$(8,! .-,%! 1,! h$2--,! 82!
f2)/4&$(%.,S! 1,!2)/4/:^,!X,3^,!&$28,8/!-28$)(8,!,! 1,!2@+/-.,)(_4!82!.,3,)/*!)$2-/*!
),/3,*!:(212%! d! ,7$,-8(24.2%>! 1,! +-/8$))(_4! ,V$),-2-,! %2! X,3^,! +-,).(),8/! +/)/! d! ,!
+2&$2W,!2%),1,>!d!21!),=5*!21!,17/8_4!d!21!,W(1!-27(%.-,3,4!4(9212%!:$d!3,?/%;!<,-,!%,1(-!
821! +,%/*! :$)X/%! ),:+2%(4/%! X,3^,4! -2./:,8/! 1,! ,7-()$1.$-,! 82! %$3%(%.24)(,! &$2!
+-e).(),:24.2!X,3^,!:/4/+/1(V,8/! 1,!2)/4/:^,!8/:(4(),4,!X,%.,!"`JN*! ?$4./!)/4! 1,!
7,4,82-^,!2@.24%(9,*!&$2!.,:3(54!%,1(_!+2-8(248/!+/-&$2!1,!7$2--,!X,3^,!+-/9/),8/!1,!
+5-8(8,!82!4$:2-/%,%!-2%2%`JK;!B3?2.(9,:24.2*!21![4()/!-2%+/4%,312!82!1,!82%/1,)(_4!
82! Z,4./! ]/:(47/! 2-,! 21! 2?5-)(./! +,.-(/.,*! %$3129,8/! )/4.-,! 21! 7/3(2-4/! =-,4)5%!
127^.(:/*!&$2!X,3^,!7,-,4.(V,8/! 1,!2%.,3(1(8,8!82! 1,!)/1/4(,!X,%.,!"KQK;!k/!/3%.,4.2*!
1/%! 4$29/%! 7/32-4,4.2%! 8/:(4(),4/%! )$1+,-/4! ,! l-,4)(,! 82! X,32-! :/.(9,8/! 1,!
+-/1/47,)(_4! (442)2%,-(,! 821! )/4=1()./! +/-! %$! /3%.(4,)(_4! 24! -2%(%.(-! 1/%! 2:+$?2%!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`J`! jBp\!<BkZ*!"J`MS!PQM;!
`JK!!C\ZZr! d! fB]fthEFs! jBfFI*! 4;! NQ! {"|*! "JJMS! "Q"O"M";! \:3/%! ,$./-2%! 2%.$8(,-/4! 1,%! +-(:2-,%!
2@+2-(24)(,%! 2%)1,9(%.,%! 24! Z,4./! ]/:(47/! d! 21! +/%.2-(/-! 82924(-! 82! 1,! 2)/4/:^,! )/1/4(,1*! X,%.,!
82+2482-!82!1,!7,4,82-^,!2@.24%(9,!d!1,!,7-()$1.$-,!82!%$3%(%.24)(,;!
    M"P!
!!!!
+,.-(/.,%;!!
<,-,! %/1$)(/4,-!21! ),/%!2)/4_:()/! d! 7242-,-! -(&$2V,! %$=()(24.2!+,-,! =(4,4)(,-!
1/%!7,%./%!82! 1,!,8:(4(%.-,)(_4!)/1/4(,1*! 1,!#$4.,!82!Z29(11,!+-/+$%/!9,-(,%!:28(8,%!,1!
-2d;!F4!+-(:2-!1$7,-*!4(!1,!+24$-(,!8/:(4(),4,!4(!21!,1./!-(2%7/!&$2!(:+1(),3,!(:+/-.,-!
:,4/! 82! /3-,! 2%)1,9,! ,4(:,3,4! ,! )-2,-! 4$29/%! (4724(/%! d! ),=2.,12%>! +/-! .,4./*! 1/%!
8(+$.,8/%!82!Z29(11,!+-/+$%(2-/4!,1!:/4,-),!&$2!,$./-(V,%2!21! )$1.(9/!82! 1/%!:(%:/%!
+-/8$)./%!&$2!X,%.,!X,)^,!+/)/! %2!X,3^,4! (:+/-.,8/!82%82! 1,!<24^4%$1,S! 21! .-(7/*! 1,!
9(8*!1,!:/-2-,!d!21!/1(9/;!F%./!%(74(=(),-^,!&$2!F%+,W,!8232-^,!-24$4)(,-!,!%$%!+-(9(127(/%!
%/3-2! 21! )/:2-)(/! )/1/4(,1*! &$2! X,%.,! 24./4)2%! 12! X,3^,4! +2-:(.(8/! -2%2-9,-%2! 21!
82-2)X/! 82! ,+-/9(%(/4,:(24./! 82! ,&$211/%! .2--(./-(/%! )/4! 1/%! +-/8$)./%! )(.,8/%;! Z(4!
2:3,-7/*! 8()X/! %,)-(=()(/! 2-,! 42)2%,-(/*! 2! (4%(74(=(),4.2! 24! )/:+,-,)(_4! )/4! 1/%!




)-(/11/%S! UD$(Ve! 1,! <-/9(824)(,! X,! &$2-(8/! -2%2-9,-! ,! G$2%.-,! j,?2%.,8! 1,! 71/-(,! 82!
-/:+2-! $4,%! .-,9,%! L%()R! &$2! 4/! :24/%! /=24824! ,! 1,%! )/1/4(,%! &$2! +2-?$8(),4! ,! 1,!
7-,482V,!d!+-/%+2-(8,8!82!1,!j,8-2!<,.-(,Y`JJ;!!!
Z(4! 8$8,*! 2%.,! +-/+$2%.,! 2%.$9/! (4%+(-,8,! +/-! 1/%! 1(32-,12%! 82! 1,! #$4.,! 82!
Z29(11,*! )/4! &$(242%! +-/3,312:24.2! %(:+,.(V,3,! 21! +-/+(/! #,9(2-! C,-/*! =(-:,4.2! 821!
8/)$:24./!&$2!4/%!,.,W2KQQ;!F1!:(%:/!2%+^-(.$! %2$8/O1(3-2),:3(%.,!2%.$9/!+-2%24.2!
24!1,!2@(724)(,!82!,+2-.$-,!82!1/%!+$2-./%!8/:(4(),4/%!,!1,%!2:3,-),)(/42%!4,)(/4,12%!
d! 2@.-,4?2-,%! 8$-,4.2! 8(2V! /! &$(4)2! ,W/%;! \%(:(%:/*! 1/%! 8(+$.,8/%! 2@(7(2-/4! 1,!
2@24)(_4!82!82-2)X/%! ,8$,42-/%! ,! 1,%! 2@+/-.,)(/42%!82! 1,! (%1,*! (482+248(24.2:24.2!
82! %$!82%.(4/;! F%.,!:28(8,!823^,! )/:3(4,-%2! )/4! 1,! ,4$1,)(_4!82! 1/%!8(2V:/%! %/3-2!
./8,%! 1,%! 2@+/-.,)(/42%! 1/),12%*! .,4./! 4,.$-,12%! )/:/! (48$%.-(,12%*! d! %/3-2! 1,%!
(:+/-.,)(/42%!82!=-$./%!d!:,4$=,).$-,%!4,)(/4,12%*!+24(4%$1,-2%!/!4/*!.,:3(54!24!1/%!










H7$,1:24.2*! 1,! #$4.,! =$2!)/4%)(24.2!82! 1,!42)2%(8,8!82!3242=()(,-! 1,%! =(4,4V,%!
+,-.()$1,-2%! 82! 1/%! 8/:(4(),4/%! :e%! +-/:(424.2%*! )$d,! ,).(9(8,8! %2-^,! )-$)(,1! +,-,!
+/%(3(1(.,-!1,!-2%.,$-,)(_4!2)/4_:(),!^4.27-,!82!Z,4./!]/:(47/;!<,-,!211/*!+-/+$%/!1,!
,4$1,)(_4! 82! 1,! ,1),3,1,! d! 1,! %$+-2%(_4! 82! 1/%! )24%/%! 82! "NQ;QQQ! +2%/%! %/3-2! 1,%!
,4.(7$,%!+-/+(28,82%!82!1/%!?2%$(.,%*!24,?24,8,%!.-,%!1,!2@+$1%(_4!82!1,!C/:+,W^,!821!
.2--(./-(/! 2%+,W/1! 24!"`T`;!k/!/3%.,4.2*! 2-,!8(=^)(1! &$2!2%.,!:28(8,! %2! ,+-/3,%2*! d,!
&$2!1/%!)24%/%!82!1/%!(4:$2312%!82!1/%!?2%$(.,%!(3,4!,!+,-,-!8(-2).,:24.2!,1!7/3(2-4/!
:2.-/+/1(.,4/*!&$2!%2!9(/!24!1,!8(%d$4.(9,!82!2127(-!24.-2!1/%!(4.2-2%2%!82!1/%!92)(4/%!
8/:(4(),4/%! ,8(42-,8/%*! =$48,:24.,12%! +,-,! -2)/4%.-$(-! Z,4./! ]/:(47/*! d! %$%!
+-/+(/%! (4.2-2%2%*! 42)2%(.,8/! 82! -2)$-%/%! )/:/! 2%.,3,;! F1! :(%:/! 8(12:,! ,%,1._! ,1!
7/3(2-4/!8/:(4(),4/!24!-21,)(_4!)/4! 1/%!3(242%!82! 1/%!2:(7-,8/%!8$-,4.2!21!+2-(/8/!
82! 7/3(2-4/! =-,4)5%S! ,&$211,%! +-/+(28,82%! X,3^,4! %(8/! 4,)(/4,1(V,8,%! +/-! 1,!
,8:(4(%.-,)(_4! 82! l2--,48*! +2-/! 82%82! "KQJ! X,3^,4! +2-:,42)(8/! 24! :,4/%! 821!
7/3(2-4/! 8/:(4(),4/*! &$2! 42)2%(.,3,! 1/%! (47-2%/%! 82! %$%! )24%/%! +,-,! ,.2482-! %$%!
7,%./%;!F4!2%.2!),%/!d!24!21!,4.2-(/-*!1,%!42)2%(8,82%!=(4,4)(2-,%!821!7/3(2-4/!)/1/4(,1!d!
21! 2?2)$.(9/! :2.-/+/1(.,4/! +-29,12)(2-/4! %/3-2! 21! 82%2/! 82! =/:24.,-! 1,! -(&$2V,!
(48(9(8$,1*!&$2!.,:3(54!2-,!42)2%,-(,!+,-,!1,!-2)/4%.-$))(_4!2)/4_:(),!82!1,!)/1/4(,;!!
F4!21! ,%+2)./! (4%.(.$)(/4,1*! 1/%!8/:(4(),4/%! -2)1,:,-/4!21! .-,%1,8/!82! 1,!f2,1!
\$8(24)(,! ,! Z,4./! ]/:(47/! 82%82! C$3,*! 8/482! %2! X,3^,! 2%.,312)(8/! .-,%! 1,! +,V! 82!
b,%(12,;!\[4!:e%!$-724.2!2-,!21!-2%.,312)(:(24./!821!,-V/3(%+,8/!d!1,!),.28-,1*!+$2%./!
&$2!,:3,%!(4%.(.$)(/42%!)/4%.(.$^,4!21!%/+/-.2!(82/1_7()/!2%24)(,1!82!1,!+/31,)(_4;!F4!
2%.2! +$4./*! )/:/! 24! 21! ,4.2-(/-*! 823^,! /3-,-%2! ),$.21/%,:24.2S! C$3,! %2! X,3^,!
)/492-.(8/! 24! 1,! %282! 82! ,&$211,%! (4%.(.$)(/42%! .-,%! 1,! )2%(_4! 82! Z,4./! ]/:(47/! ,!
l-,4)(,;!\%^!+$2%*!%2-^,!8(=^)(1!-2%.,312)2-1,%!%(4!+2-?$8(),-!,!1,!h-,4!\4.(11,;!F4!/+(4(_4!
82! 1/%! 8(+$.,8/%! 82! Z29(11,*! 21! +-/312:,! +/8-^,! %/1$)(/4,-%2! )/4%2-9,48/! 21!
,-V/3(%+,8/! 82! C$3,! d! -2%.,$-,48/! 21! 82! Z,4./! ]/:(47/>! 82! 2%.,! =/-:,*! 1,! %282!
,-V/3(%+,1!)$3,4,!%_1/!+2-82-^,!%$%!,.-(3$)(/42%!%/3-2!<$2-./!f()/*!&$2!%2!(4)1$(-^,!24!
    M"T!
!!!!




92-8,82-,%! (4.24)(/42%! 821! 2?2)$.(9/! 8/:(4(),4/! -2)(54! (4%.,$-,8/;! F%.2! [1.(:/! %_1/!
)/:+,-.^,! )/4! 1/%!8(+$.,8/%! %29(11,4/%!21!82%2/!82! -2)/4%.-$(-! Z,4./!]/:(47/*!+2-/!





8$-,4.2! 1,%! 8/:(4,)(/42%! 82! 1/%! 7242-,12%! I/$92-.$-2! d! l2--,48;! F4! 7242-,1*! 1,!
+/31,)(_4! ,)2+._! %$! 4$29,! %(.$,)(_4! )/4! -2%(74,)(_4*! +2-/! .,:3(54! X$3/! ,17$4,%!
%$3129,)(/42%! ,(%1,8,%! )/4.-,! 21! 4$29/! -57(:24*! &$2! %2! %$)28(2-/4! 24.-2! "K"Q! d!
"K"aKQa;!!
I,!:$2-.2!82! #$,4! Ze4)X2V! 24!"K""*! %$%.(.$(8/!+/-!j,4$21! C,3,112-/!j,%/.*!
:/.(9_! 1,!:$1.(+1(),)(_4! 82! 1,%!:$2%.-,%! 82! 82%)/4.24./;! F%.2! =24_:24/! %2! 2@+1(),!
=e)(1:24.2! +/-&$2! X,%.,! ,X/-,*! +2%2! ,! 1/%! 3-/.2%! (4%$--2))(/4,12%! ,(%1,8/%*! ./8,! 1,!
+/31,)(_4! 8/:(4(),4,! X,3^,! +2-:,42)(8/! -21,.(9,:24.2! .-,4&$(1,*! ,1! %2-! %$!
7/32-4,8/-! 21! ),$8(11/! 82! 1,! -2)/4&$(%.,;! Z(4! 2:3,-7/*! 24! ,821,4.2! 1/%! 4$29/%!






KQa! g\I<Fftk!]BkhgH*!aQQNS!"Q"O"Qa>!jBp\!<BkZ*!"J`MS!PQP;!F%.,%! %$3129,)(/42%! %2!+-/8$?2-/4!24!
%2W,1!82!+-/.2%.,!+/-!1,!+24$-(,!=(4,4)(2-,!8/:(4(),4,*!,$4&$2!.,:3(54!%2!9(2-/4!,4(:,8,%!+/-!1,%!
4/.()(,%! 82! ,17$4,%! %$3129,)(/42%! )/4.-,! 21! 7/3(2-4/! 2%+,W/1! 24! C,-,),%! d! /.-/%! +$4./%! 82!
g(%+,4/,:5-(),;!F1!+-(:2-!2+(%/8(/!-2%2W,312!=$2!1,!)/4%+(-,)(_4!82!1/%!(.,1(,4/%!24!"K"Q*!(4%+(-,8,!
+/-! 1,! %$3129,)(_4! (482+24824.(%.,!82!C,-,),%!21!"J!82!,3-(1!82!2%2!:(%:/!,W/>!24.-2! 1,%!+-$23,%!
(4)$1+,./-(,%! =(7$-,3,4! $4,! 7,)2.,! d! .-2%! (:+-2%/%! -29/1$)(/4,-(/%! 82! C,-,),%;! C,%(! ./8/%! 1/%!
)/4%+(-,8/-2%! 2-,4! %/18,8/%! )$d,! (48(%)(+1(4,! %2! ),%.(7_! )/4! 1,! :$2-.2! 24! 1,! X/-),! /! +/-!
=$%(1,:(24./;!
KQM!!b\f\IA*!"JKaS!a"OMQ;!\&$^*!h$(112-:/!b,-,1.!,4,1(V_!1/%!+/-:24/-2%!82!1,!-2321(_4!2%)1,9,!82!<$2-./!
    M"`!
!!!!
),%/! 8/:(4(),4/*! 1,%! 8(=()$1.,82%! 2)/4_:(),%*! ,%^! )/:/! 1,%! 4/.()(,%! 82! 1,! -2)(24.2!
)/-/4,)(_4! 82! g24-(! CX-(%./+X2! 24! 21! 4/-.2! 82! g,(.^*! (4=1$d2-/4! 24! 1/%! (4%$-724.2%;!
\82:e%*!21!,:3(24.2!2%.,3,!24-,-2)(8/!82%82!X,)^,!.(2:+/!+/-!21!-2)-$82)(:(24./!82!




,)/-8,-/4! -2$4(-%2! 24! ,7/%./! 24! j/4.27-,482*! $4! 24)1,92! 82! +/31,)(_4!
:,d/-(.,-(,:24.2!82! )/1/-*! d! )/4%24%$,-/4!&$2! %$!/3?2.(9/!+-(/-(.,-(/! %2-^,!:,.,-! ,!
./8/%!1/%!31,4)/%!82!Z,4./!]/:(47/;!F4!1,%!+/31,)(/42%!=-/4.2-(V,%*!1,!724.2!82!)/1/-!
+1,4.2_! (4)1$%/! 1,! ,42@(_4! ,1! -2(4/! 82! g24-(! CX-(%./+X2;! \=/-.$4,8,:24.2! +,-,! 1,!
:2.-_+/1(*! 21! 7/3(2-4/! 8/:(4(),4/! 82%)$3-(_! 21! )/:+1/.! ,! .(2:+/! d! 1/! ,3/-._;! F1!
)/:+/424.2!-,)(,1!82!1,!-29$21.,*!1,!+-/@(:(8,8!82!1,!,:24,V,!X,(.(,4,!d!1/%!)/4,./%!
,42@(/4(%.,%! -2%2W,8/%!:/.(9,-/4! 1,! 8$-,! -2+-2%(_4! 82! 1/%! ),32)(11,%*! )/4824,8/%! ,!
:/-(-!24! 1,!X/-),!d!,!&$2! %$%! )$2-+/%! =$2%24!82%)$,-.(V,8/%!d! =-(./%!24!,1&$(.-e4KQP;!
j28(,4.2!2%.2! ),%.(7/*! 21! 7/32-4,8/-!C,3,112-/! (4.24._!8(%$,8(-! ,1! -2%./!82!2%)1,9/%!
8/:(4(),4/%! 82! (:(.,-! ,! ,&$211/%! )/4%+(-,8/-2%*! +2-/! %$! 8$-2V,! -2+-2%(9,! =$2!
)/4.-,+-/8$)24.2*!)/4.-(3$d248/!,!:$1.(+1(),-!1,%!+-/.2%.,%!24!1/%!,W/%!%$)2%(9/%;!!
C/4%)(24.2!82!%$!+-/7-2%(9,!+5-8(8,!82!+/+$1,-(8,8*!21!7/3(2-4/!(4.24._!X,)2-!
)-22-! ,! 1,! +/31,)(_4! 8/:(4(),4,! &$2! 2-,! $4! %$?2./! ,).(9/! 821! /-7,4(7-,:,! )/1/4(,1*!
(:+1()e48/1,! 24! 9,-(,%! )/4:2:/-,)(/42%! +[31(),%;! ]()X,! ,).(.$8! %2! +2-)(3(_*! +/-!
2?2:+1/*!24!1,!+-/)1,:,)(_4!82!1,!C/4%.(.$)(_4!82!"K"a!,!:28(,8/%!82!?$1(/;!I,!4/.()(,!
%2!-2)(3(_!)/4!-2+(&$2!82!),:+,4,%*!d!./8/%! 1/%!92)(4/%!,8/-4,-/4!%$%!3,1)/42%!)/4!
)/17,8$-,%! +,-,! ,)/:+,W,-! ,! 1,! +-/)2%(_4! )^9(),! &$2! %2! )2123-,-^,! 21! 8^,! "K;! </-! %$!
+,-.2*! 1/%! )/:2-)(,4.2%! (4712%2%! CX,-12%! q4(7X.! d! l-282-()! v(11(,:%! f(2++24X/==!
/482,-/4!1/%!+,3211/42%!(4715%!d!2%+,W/1*!)/4!/3?2./!82!-2)/-8,-!1,!)/1,3/-,)(_4!24.-2!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
f()/! 24! 21! 8^,! 82! f2d2%! 82! "K"">! f\jBZOj\AAFH*! 4;! PM*! "JKTS! M``OMJQ;! F%.2! 24%,d/! 2%! $4!
(4.2-2%,4.2! 2%.$8(/! 82! 1,%! )/48()(/42%! 82! 1,! 9(8,! 2%)1,9,! 24! <$2-./! f()/;! Z$! ,$./-! ,d$8,! ,!
)/:+-2482-! 24! +,-.2! 1,%! )(-)$4%.,4)(,%! )/48$)24.2%! ,! 1,! -2321(_4! 821! 8^,! 82! f2d2%*! 24! 242-/! 82!
"K"">!CgHI]Z*!aQQT;!F%.2![1.(:/*!)/4%.(.$d2!$4,!:/4/7-,=^,! %/3-2! 1,! -2321(_4!82!\+/4.2!24!C$3,>!
<HkAB!ABfABZ\*!aQ""S!"T`O"Ka;!!
KQP! jBp\!<BkZ*!"J`MS!PQNOPQT;!
    M"K!
!!!!
1,%!.-/+,%!3-(.e4(),%!d!21!2?5-)(./!+,.-(/.,!24!1,!h$2--,!82!f2)/4&$(%.,;!F1!f27(:(24./!






I,! (:+/-.,4)(,! 82! 1,! h$2--,! 82! f2)/4&$(%.,! 24! 21! (:,7(4,-(/! )/12).(9/!
8/:(4(),4/!%2!:,4(=2%._!24!21! .,31,8/!)/1/),8/!24! 1,!+1,V,!82! 1,!),.28-,1*!8/482!%2!
-2+-2%24._! ,! #$,4! Ze4)X2V! ?$4./! ,! C/1_4;! \)/:+,W,3,! ,1! -2.-,./! 82! 2%.2! [1.(:/! 1,!
=_-:$1,! 1,.(4,! #%6A#( ",5*,"$*! :(24.-,%! 1,! (4%)-(+)(_4! &$2! ,+,-2)^,! ?$4./! ,! Ze4)X2V!




.-/=2/%! ),+.$-,8/%! ,! 1/%! =-,4)2%2%! 24! 1,%! +-(4)(+,12%! 3,.,11,%! 82! 1,! f2)/4&$(%.,*!
82%.,),48/!<,1/!g(4),8/*!j,1+,%%/!d!Z,9,42O1,Oj$12*!24.-2!/.-,%;!!
I,!+-/)2%(_4!)^9(),*!21! ?$-,:24./!)/12).(9/!82! 1,!C/4%.(.$)(_4!82!"K"a!d!/.-,%!
:$)X,%! )2-2:/4(,%! +/-! 21! 2%.(1/*! 2-,4! $4,! :2-,! =,1,)(,! +,-,! )/4924)2-! ,! 1/%!
8/:(4(),4/%!82!&$2!%$!/+(4(_4!-2,1:24.2!)/4.,3,!+,-,!21!7/3(2-4/!)/1/4(,1*!)$,48/!
24! 1,! +-e).(),! 2%.$9(2-/4! %$+28(.,8/%! ,! 1/%! (4.2-2%2%! 82! F%+,W,! ,4.2%! d! 82%+$5%! 821!
+,-54.2%(%! 82! 8/:(4,)(_4! =-,4)2%,;! k/! /3%.,4.2*! 24! ,&$21! :/:24./! 2-,! 42)2%,-(/!
)/4.24.,-1/%!+,-,!)/4%2-9,-1/%!=(212%!,!1,!C/-/4,*!d,!&$2!1,!:2.-_+/1(!%2-^,!(4),+,V!82!
(:+28(-! %$! (482+24824)(,*! 2:3,-),8,! )/:/!2%.,3,! 24! 1,! 7$2--,! )/4.-,! l-,4)(,;! </-!
./8/! 211/*! %2! 12%! X(V/! )-22-! &$2! 1,! C/4%.(.$)(_4! 82! "K"a! %2! ,+1(),-^,! +124,:24.2! 24!
Z,4./!]/:(47/;!je%!,821,4.2*!)$,48/!1,!%(.$,)(_4!%2!.-,4&$(1(V,%2!24!1,!:2.-_+/1(*!21!
7/3(2-4/! )/1/4(,1! %2! 82%24:,%),-,-^,! d! -2921,-^,! %$! )/49())(_4! 82! &$2! 1,%! )/1/4(,%!
823^,4!:,4.242-%2!,1!:,-724!82!)$,1&$(2-!+-/d2)./!,+2-.$-(%.,!:2.-/+/1(.,4/;!!
je%! ,821,4.2*! 24!+124/! A-(24(/! C/4%.(.$)(/4,1! {"KaQO"KaM|*! 21! 7/32-4,8/-! 82!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
KQN! CBHZCBE!gFkftDEFs*!"J`MS!aQOaa;!!<-/)1,:,!82!#$,4!Ze4)X2V!f,:^-2V;;;!
    M"J!
!!!!
Z,4./! ]/:(47/*! 21! 7242-,1! Z23,%.(e4! q(4821e4*! 24),-4_! 2%.,! ,).(.$8*! 1(:(.,48/! 1/%!
82-2)X/%!-2)/7(8/%!24!1,!C/4%.(.$)(_4!7,8(.,4,!d!,8,+.e48/1/%!,!1,!-2,1(8,8!)/1/4(,1S!1,!
1(32-.,8*!)/4)23(8,!)/:/! 1,!/328(24)(,!,! 1,%! 12d2%!2%+,W/1,%>! 1,! (482+24824)(,*!9(%.,!






KQT! CBHZCBE!gFkftDEFs*!"J`MS!JNOJK;!<-/)1,:,!82!]/4!Z23,%.(e4!q(4821e4*! #2=2! Z$+2-(/-!</1^.()/!82!
Z,4./! ]/:(47/*! 2@+1(),48/! )_:/! 82324! 24.2482-%2! 1,! (7$,18,8! d! 1,! 1(32-.,8! :24)(/4,8,%! 24! 1,!
C/4%.(.$)(_4!82!"K"a;!Z,4./!]/:(47/*!"Q!82!?$4(/!82!"KaQ;!!
KQ`!!jBp\!<BkZ*! "JKNS! aM`Oa`N;! F4! 2%.2! ,-.^)$1/*! l-,4o!j/d,! 2%.$8(,! 82.24(8,:24.2! ./8,! 1,! X(%./-(,!
8/:(4(),4,*!82%82!21!2%.,11(8/!82!1,!-29/1$)(_4!82!Z,(4.O]/:(47$2!X,%.,!1,!85),8,!82!"K`Q*!+,%,48/!
+/-!1,!(482+24824)(,!82!1,!f2+[31(),!]/:(4(),4,!24!"KPP;!!







\! 1,! 1$V! 82! 1,! 8/)$:24.,)(_4! ,4,1(V,8,! d! 82! 1,! 3(31(/7-,=^,! 2:+12,8,! 24! 1,!
+-(:2-,!+,-.2!82!2%.,!(492%.(7,)(_4*!X2!,+/-.,8/!(4=/-:,)(_4!82)(%(9,!+,-,!82:/%.-,-!
&$2!F%+,W,!)/4.-(3$d_!,!+-/9/),-!1,!-29/1$)(_4!2%)1,9,!82!Z,(4.O]/:(47$2;!C/4.-,!21!
+1,4.2,:(24./!82!],9(8!h277$%*!&$2!X,!-2)X,V,8/! 1,! (4.2-+-2.,)(_4!82! 1,! -29/1$)(_4!
X,(.(,4,! )/:/! $4! :/9(:(24./! -2,))(/4,-(/*! 2@(%.24! +-$23,%! )/4.$4824.2%! &$2!
+2-:(.24! )/--/3/-,-! 2%.,! X(+_.2%(%;! <,-,! )/:24V,-*! 2%! (4427,312! 1,! 2:(7-,)(_4!
)-2)(24.2! 82! =-,4)2%2%! :/4e-&$()/%! 82%82! Z,(4.O]/:(47$2! X,)(,! Z,4./! ]/:(47/!
)$,48/! -2)(3(2-/4! 1,%!+-(:2-,%!4/.()(,%!82! 1,! ./:,!82! 1,!b,%.(11,*!+$2%./!&$2! .2:^,4!
&$2! 1,%! (82,%! -29/1$)(/4,-(,%! %2! )/4.,7(,%24! ,! 1,! +/31,)(_4! 82! )/1/-! 821! h$,-()/*!
:/9(548/12!,!%$3129,-%2!+,-,!+/42-!=(4!,! 1,!X272:/4^,!31,4),!24!,&$211,!)/1/4(,;!I,!
8/)$:24.,)(_4! 821! v,-! B==()2! 3-(.e4()/*! ,4,1(V,8,! 24! 21! +-(:2-! ),+^.$1/! 82! 2%.2!
.-,3,?/*!+-$23,!&$2!1,%!,$./-(8,82%!8/:(4(),4,%!)/3(?,-/4!,!,&$211/%!(48(9(8$/%!82%82!




1/%! 2:(7-,8/%! $-8(2-/4! $4! )/:+12?/! )/:+1/.! -2,))(/4,-(/*! )/4! 1,! )/1,3/-,)(_4!
(42%.(:,312!82!1/%!2%)1,9/%!821!h$,-()/!d!821!7/3(2-4/!8/:(4(),4/;!C/:/!82:$2%.-,4!
1,%!82)1,-,)(/42%!82!1/%!)/4%+(-,8/-2%*!&$2!X2!(4)1$(8/!24!2%.2!:(%:/!),+^.$1/*!5%./%!
8(=$48(2-/4!24.-2! 1/%!2%)1,9/%!82!Z,(4.O]/:(47$2! 1,! =,1%,!4/.()(,!82!&$2!I$(%!iGH! 12%!
X,3^,! )/4)28(8/! :2?/-,%! %$%.,4)(,12%! 24! %$%! )/48()(/42%! 82! 9(8,*! )$d,! +$31(),)(_4!
%$+$2%.,:24.2! X,3-^,! +-/X(3(8/! 21! 7/3(2-4/! )/1/4(,1*! +/-&$2! ,&$211,%! 8(%+/%()(/42%!




    Ma"!
!!!!
:/4e-&$()/%!=-,4)2%2%!,4(:,-/4!,!1/%!2%)1,9/%!,!%$3129,-%2!+,-,!82=2482-!,!%$!-2d*!,!
&$(24!823^,4!)/4%(82-,-!%$![4()/!3242=,)./-! =-24.2!,! 1/%!,3$%/%!82! 1/%!31,4)/%!82! 1,!
)/1/4(,;!\82:e%*!%$!,=2)./!+/-!21!:/4,-),!823^,!2@,)2-3,-%2!24!$4!:/:24./!24!&$2!
1,! ,$./-(8,8! 82! 2%.2! [1.(:/! %2! 92^,! ,:24,V,8,! +/-! 21! .-($4=/! 82! 1,! -29/1$)(_4!
=-,4)2%,K"Q;!!
C/:/! X2! )/4%.,.,8/*! d! )/:/! )/4%2)$24)(,! 82! 1/%! :/.(9/%! 2@+$2%./%*! 1/%!
2%)1,9/%!%$3129,8/%!24!1,!<-/9(4)(,!821!k/-.2!82!Z,(4.O]/:(47$2!24!1,!:,8-$7,8,!821!
a"! 82! ,7/%./! 82! "`J"*! 24,-3/1,-/4! 1,! 3,482-,! 31,4),! -2,1(%.,K"";! Z27[4! 1,%!
82)1,-,)(/42%!82! 1/%! .2%.(7/%*! 1/%! (4%$--2)./%!:,4(=2%.,-/4!&$2!82%2,3,4! -2%.,$-,-!,!
I$(%!iGH!24!%$!,$./-(8,8!+124,*!,%^!)/:/!829/192-!,1!)12-/!d!,!1,!4/312V,!=-,4)2%,!%$%!
,4.(7$/%! +-(9(127(/%K"a;! ]/%! ,W/%! 82%+$5%*! )$,48/! 1/%! /=()(,12%! -232182%! %2! X,11,3,4!
427/)(,48/! %$! ,1(%.,:(24./! ,1! 2?5-)(./! )/1/4(,1! 8/:(4(),4/*! %$%! 7242-,12%! -2(.2-,-/4!
&$2!%$%!+-(4)(+,12%!/3?2.(9/%!24!"`J"!X,3^,4!%(8/!82=2482-!1/%!82-2)X/%!82!I$(%!iGH*!d!
-2%+,18,-! ,1! -2d! 2%+,W/1! C,-1/%! HG*! &$2! %2! X,3^,! 2-(7(8/! 24! 9247,8/-! 821! :/4,-),!
C,+2./K"M;! \%^! +$2%*! 21! +-/7-,:,! (4()(,1! 82! 1/%! -232182%! )/4%(%.^,! 24! 921,-! +/-! 1,!
-2%.,$-,)(_4!821!\4.(7$/!f57(:24!24!l-,4)(,*!d!+/-!%$!)/4%2-9,)(_4!24!21!h$,-()/;!]2!
2%.2!:/8/*! %2! 8(%+/42! 82! 8,./%! %$=()(24.2%! +,-,! ,=(-:,-! &$2! 1,! (4%$--2))(_4! 2%)1,9,!
)/:24V_!%(248/!$4,!G24852!427-,*!2%!82)(-*!$4!)/:+1/.!-2,))(/4,-(/*!,$4&$2!h277$%!
X,d,!82=248(8/!1,!+/%.$-,!)/4.-,-(,K"P;!





+,-,! 29(.,-! 21! )/4.,7(/! -29/1$)(/4,-(/;! A/8/!211/! 823^,!82! )/:+12:24.,-%2*! ,82:e%*!









    Maa!
!!!!












"`Ja*!21! ),$8(11/!427-/!h2/-72%!b(,%%/$!%/1()(._! 1,!:28(,)(_4!82! #/,&$^4!h,-)^,!+,-,!
+/42-! =-24/! ,! 1,%! ,4%(,%! 82! +/82-! 821! .,:3(54! 7242-,1! 427-/! #2,4Ol-,4m/(%K"K;!
\%(:(%:/*!=$2!%(74(=(),.(9,! 1,!82)1,-,)(_4!82!7$2--,!82!l-,4)(,!,!F%+,W,!24!:,-V/!82!
"`JM*!24!1,!&$2!21!7/3(2-4/!=-,4)5%!,-7$:24.,3,*!24.-2!/.-/%!:/.(9/%!+,-,!?$%.(=(),-!%$!
82)(%(_4*! 1,! )/1,3/-,)(_4! 821! 7/3(2-4/! 8/:(4(),4/! )/4! 1/%! -232182%! 82! Z,(4.O
]/:(47$2K"J;!</-![1.(:/*!$4!+1,4.,8/-!=-,4)5%!,4_4(:/!d!1/%!)_4%$12%!2%.,8/$4(824%2%!
24! I2! C,+! ,)$%,-/4! ,1! 2?2)$.(9/! 8/:(4(),4/! 82! +-/922-! ,! 1/%! 427-/%! (4%$--2)./%! 82!
,-:,%! d! :$4()(/42%KaQ;! H48$8,312:24.2*! ,&$211/%! )/4.,)./%! 2%.$9(2-/4! -2%+,18,8/%!
+/-!21!7/3(2-4/!8/:(4(),4/>!%_1/!,%^!%2!2@+1(),!&$2*!)$,48/!8()X/%!.-,./%!%2!9/19(2-/4!
/=()(,12%!24! 1,!+-(:,92-,!82!"`JM*! 1/%! 7242-,12%!427-/%!,1$8(2%24!,1! )/:2-)(/! )/4!21!
7/3(2-4/!8/:(4(),4/!)/:/!$4,!,).(9(8,8!4/-:,1(V,8,!24.-2!,:3,%!+,-.2%Ka";!












    MaM!
!!!!
I,! F%+,W/1,*! %/-+-2482! &$2! #/,&$^4! h,-)^,! 427,%2! %$! ,d$8,! ,1! ),+(.e4! 7242-,1! 82!
Z,(4.O]/:(47$2*! 21!:,-&$5%! 82! b1,4)X21,482*! ),32V,! 821! +,-.(8/! -2,1(%.,! 82! ,&$211,!
)/1/4(,;! F%.2! [1.(:/! ,)$8(_! 82%2%+2-,8/! ,! h,-)^,! 24! %2+.(2:3-2! 82! "`J"*! %2:,4,%!
82%+$5%!82!1,!(4%$--2))(_4!2%)1,9,*!)$,48/!1/%!427-/%!X,3^,4!2%),+,8/!d,!821!)/4.-/1!
82! 1,! =,))(_4!-2,1(%.,*!+,-,!+28(-12!&$2! 12!,d$8,%2!,!)/4.-,--2%.,-!%$!2:+$?2*!+2-/!21!
7/32-4,8/-! 8/:(4(),4/! 82)(8(_! :,4.242-%2! ,1! :,-724Kaa;! I/%! 8/)$:24./%! d! 1,%!
(492%.(7,)(/42%!:e%!-2)(24.2%!%/3-2! 1,!-29/1$)(_4!X,(.(,4,!&$2!X2!)/4%$1.,8/!24!2%.2!
.-,3,?/*!:2!X,4!+2-:(.(8/!+-/3,-!&$2!h,-)^,!,).$_!82!,&$211,! =/-:,!+,-,! =,9/-2)2-!
1/%! (4.2-2%2%! 82! 1,! :/4,-&$^,! 2%+,W/1,! 24! Z,(4.O]/:(47$2;! \! )/-./! +1,V/*! F%+,W,!
X,3^,!,+/d,8/!21!)/:+1/.!-2,))(/4,-(/!82! 1/%! =-,4)2%2%!821!h$,-()/!+,-,!)/:3,.(-!21!
)/4.,7(/! 82! 1,! -29/1$)(_4! =-,4)2%,! 4/! %_1/! ,! ,&$211,! )/1/4(,*! %(4/! .,:3(54! ,! Z,4./!
]/:(47/! d! 21! -2%./! 82! g(%+,4/,:5-(),;! \! 1,-7/! +1,V/*! 1,! :2.-_+/1(! d! 21! 7/3(2-4/!
8/:(4(),4/! X,3^,4! +-29(%./! &$2! 1/%! 2%)1,9/%! 2%),+,-^,4! +-/4./! 821! )/4.-/1! 82! 1/%!
:/4e-&$()/%! =-,4)2%2%*!&$2!X,3^,4!+-2.248(8/!$%,-1/%!24!3242=()(/!+-/+(/;!</-!211/*!
24!1$7,-!82!,d$8,-!,!1/%!31,4)/%!82!Z,(4.O]/:(47$2!,!82%X,)2-%2!82!1,!,:24,V,!82!1/%!
2@! 2%)1,9/%*! 1/%! 8/:(4(),4/%! 82)(8(2-/4! ,7$,-8,-! ,! &$2! $4/%! d! /.-/%! %2! 21(:(4,%24!
:$.$,:24.2;!F4./4)2%*!21!7/3(2-4/!8/:(4(),4/!2%.,-^,!127(.(:,8/!+,-,!249(,-!.-/+,%!
,! 1,! )/1/4(,! 92)(4,! d*! )/4!21!+-2.2@./!82! -2%.,$-,-!21!/-824*! -2%.,312)2-! 1,! %/32-,4^,!
2%+,W/1,!24!,&$21!.2--(./-(/*!&$2!X,3^,!+2-.242)(8/!,!F%+,W,!X,%.,!"TJ`KaM;!!
\%^! %2!2@+1(),! .,:3(54*!+/-!2?2:+1/*!&$2!21!2?2)$.(9/!8/:(4(),4/!%2!427,%2!,!











    MaP!
!!!!
),:(4,4!X,%.,!./:,-!21!h$,-()/YKaN;!I,!2%.-,.27(,!2%+,W/1,!2-,!:$d!,--(2%7,8,*!+$2%./!
&$2! 1/%! :(%:/%! 427-/%! -232182%! &$2! X,3^,4! 2%),+,8/! 821! )/4.-/1! 82! 1/%! -2,1(%.,%!
=-,4)2%2%*! +/8^,4! .,:3(54! 9/192-%2! )/4.-,! 1,%! .-/+,%! 8/:(4(),4,%*! )-$V,48/! 1,!
=-/4.2-,! d! %/:2.(248/! ./8,! 1,! (%1,! ,! %$! ,$./-(8,8;!k/! /3%.,4.2*! )/:/!X2! +$2%./! 82!




,$./-(8,82%! 2%+,W/1,%! d! 8/:(4(),4,%! ?,:e%! 82%,+,-2)(2-/4*! %(4/! &$2*! )/:/!:$)X/*!
&$28,-/4! 24! $4! %27$48/! +1,4/! )$,48/! +-(:,-/4! 1/%! (4.2-2%2%! 2%.-,.57()/%! 82! 1,!
C/-/4,;!F1!7/3(2-4/!8/:(4(),4/!X,3^,!427/)(,8/!24!%2)-2./!)/4!1/%!-232182%!82!Z,(4.O
]/:(47$2! 82%82! "`J"*! )/:/! %2! X,! 9(%./*! +2-/! 24! 1,! +-(:,92-,! 82! "`JM! 8(/! 9,-(/%!
+,%/%! 82)(%(9/%! +,-,! /=()(,1(V,-! ,&$211,%! 427/)(,)(/42%! d! ,1(%.,-! ,! 1/%! (4%$-724.2%! ,1!
2?5-)(./! )/1/4(,1! 82! Z,4./! ]/:(47/*! 24! ),1(8,8! 82! .-/+,%! ,$@(1(,-2%! 82! C,-1/%! HG;! F1!
),:3(/! 82! ,).(.$8! 82! F%+,W,! %2! 823(_! ,! &$2! 21! 7/3(2-4/! =-,4)5%! 82! 1,! C/4924)(_4!
X,3^,!2?2)$.,8/!,!I$(%!iGH!24!242-/!82!,&$21!:(%:/!,W/*!82!:/8/!&$2!F%+,W,!-2%/19(_!
(4()(,-! 1,!7$2--,!,3(2-.,!)/4.-,! 1,!l-,4)(,! -29/1$)(/4,-(,!82!$4,!92V!+/-! ./8,%;!\X/-,!
3(24*!,$4&$2!1,!82)1,-,)(_4!:$.$,!82!7$2--,!8,.,!82!:,-V/!82!"`JM*!1,%!(4%.-$))(/42%!
82! C,-1/%! HG! ,! 1,%! ,$./-(8,82%! 8/:(4(),4,%! %2! =2)X,4! 24! =23-2-/*! +-/3,48/! &$2! 1,!
9/1$4.,8! 821! :/4,-),! 2-,! ,)212-,-! 1,%! 427/)(,)(/42%! )/4! 1/%! -232182%! 82! Z,(4.O
]/:(47$2!,4.2%!(4)1$%/!82!82)1,-,-!1,!7$2--,!,!l-,4)(,!24!F$-/+,Ka`;!!











    MaN!
!!!!
+,-,!,7-,82)2-! %$%! %2-9()(/%!,!F%+,W,*! )24%$-_!,1!2?5-)(./! -27$1,-!8/:(4(),4/!+/-! %$!
+,%(9(8,8! 2@)2%(9,! 24! 21! ),:+/! 82! 3,.,11,KaJ;! <-2)(%,:24.2! +/-! (4()(,.(9,! 82! =-,d!
l2-4,48/*! %2! )/4)28(2-/4! ,! 1/%! 7242-,12%! 427-/%! ,%)24%/%! d! )/482)/-,)(/42%*! )/4!
/3?2./!82!,7-,82)2-!%$! 12,1.,8!,! 1,!:/4,-&$^,!2%+,W/1,KMQ;!k/!/3%.,4.2*!4/!8232:/%!





2%)1,9/%! 2-,! :2-,:24.2! )(-)$4%.,4)(,1! %2! +$%/! 82! :,4(=(2%./! ,! +,-.(-! 82! "`JP;! F4!
+-(:2-!1$7,-*!1,!:,.,4V,!82!b,d,?e!24!?$1(/!82!,&$21!,W/!82:/%.-_!,!1/%!8/:(4(),4/%!
&$2!1/%!427-/%!,$@(1(,-2%!%27$^,4!%(248/!(4)/4.-/1,312%*!d!&$2!&$(Ve!4/!X,3^,!%(8/!$4,!
3$24,! (82,! %2-9(-%2! 82! 211/%! +,-,! -2)/4&$(%.,-! 21! /2%.2! 82! 1,! (%1,! d! -2%.,312)2-! 1,!
2%)1,9(.$8!24!2%2!.2--(./-(/KM";!</-!211/*!.-,%!,&$21!%,47-(24./!2+(%/8(/*!#/,&$^4!h,-)^,!
82)(8(_!:,4.242-! ,! 1/%! ,$@(1(,-2%! ,1!:,-724!82! 1,%!+-(4)(+,12%! ),:+,W,%!821! 2?5-)(./!
8/:(4(),4/*! )/4! 21! =(4! 82! 29(.,-! 4$29,%!:,.,4V,%! (48(%)-(:(4,8,%! 82! 31,4)/%KMa;! F4!
%27$48/!1$7,-*!1,!+,V!82!b,%(12,*!&$2!%(74(=()_!1,!82--/.,!82!F%+,W,!24!1,!(%1,!d!1,!)2%(_4!
82! Z,4./! ]/:(47/! ,! l-,4)(,*! ,),3_! )/4! 1,%! )(-)$4%.,4)(,%! &$2! X,3^,4! ?$%.(=(),8/! 1,!
,1(,4V,!24.-2!1,!C/-/4,!2%+,W/1,!d!1/%!427-/%!,$@(1(,-2%;!</-!)/4%(7$(24.2*!=-,),%,8/!21!













    MaT!
!!!!
,&$211,%!8(74(8,82%*!+,-,!7,-,4.(V,-12%!$4,!+24%(_4!&$2!12%!+2-:(.(2%2!%/3-29(9(-!24!%$!
4$29/! 82%.(4/*! 21! 7/3(2-4/! 2%+,W/1! 427_! 1,! 2@(%.24)(,! 82! )$,1&$(2-! -,47/! /! %/18,8,!
,%/)(,8/!,!1/%!,4.(7$/%!,$@(1(,-2%!82!C,-1/%!HG;!\%(:(%:/*!21!7/3(2-4/!82)1,-_!&$2*!24!
21! :2?/-! 82! 1/%! ),%/%*! 8()X,%! 8(74(8,82%! X,3-^,4! &$28,8/! %(4! 2=2)./! 82%82! &$2! 1/%!
,4.(7$/%!,$@(1(,-2%!82%2:3,-),-/4!24!1,!<24^4%$1,!H35-(),*!24!:,-V/!82!"`JTKMM;!\X/-,!
3(24*!21! 2?2)$.(9/!2%+,W/1! (4)$--(_!24! %2-(,%! )/4.-,8())(/42%!24!2%.2!,%$4./S!+/-!$4,!
+,-.2*!X,3^,!-2)/4/)(8/!1/%!-,47/%!:(1(.,-2%!d!1,!%/18,8,!82!1/%!7242-,12%!82!1,%!.-/+,%!
,$@(1(,-2%! +/-! f2,1! ]2)-2./! .-2%! ,W/%! ,.-e%*! +2-/! X,3^,! ,8/+.,8/! 1,%! 8(%+/%()(/42%!
42)2%,-(,%!+,-,!,4$1,-!%$!9,1(82V!)$,48/!=$2%2!42)2%,-(/;!F1!%(:+12!X2)X/!82!&$2!1,%!
X$3(2%2!,4$1,8/*!+-/3,3,!&$2! .,12%!8(74(8,82%! d! %$218/%!X,3^,4!2@(%.(8/! -2,1:24.2*!
,$4&$2!1,%!,$./-(8,82%!2%+,W/1,%!d!8/:(4(),4,%!1,%!%$+-(:(2-/4!+/%.2-(/-:24.2*!)/4!
21!=(4!82!427,-!)$,1&$(2-!-21,)(_4!)/4!1/%!(48(9(8$/%!)$1+,312%!82!1,!:,.,4V,!82!b,d,?e;!




82! 1/%! X/:3-2%! 82! #2,4Ol-,4m/(%;! k/! /3%.,4.2*! 24! 21! :/:24./! 82! %$! )-2,)(_4! %2!
=(?,-/4! .,:3(54! 1/%! +-/)28(:(24./%! 127,12%! +,-,! %$! ,4$1,)(_4! (4:28(,.,*!
82:/%.-e48/%2! ,%^! &$2! 21! 7/3(2-4/! 2%+,W/1! 82%2,3,! 82%24.2482-%2! 82! ,&$211/%!
(48(9(8$/%!)$,48/!82?,%24!82!%2-12![.(12%KMP;!!
!











    Ma`!
!!!!
=$48,)(_4*!+2-%+2).(9,!5%.,!&$2!X,!%(8/!%$%)-(.,!+/-!,17$4/%!2%+2)(,1(%.,%!,).$,12%!24!
1,! -29/1$)(_4! X,(.(,4,*! 24! -2,1(8,8! ,&$211,! )/1/4(,! 2-,! )1,92! 24! 21! /-7,4(7-,:,!
(:+2-(,1KMT;! F=2).(9,:24.2*! 1,! -2%(%.24)(,! 82! 1/%! 2:3,?,8/-2%! 2%+,W/12%! ,! )282-1,! ,!
l-,4)(,!24!1,%!427/)(,)(/42%!82!1,!+,V*!,%^!)/:/!1,%!(4%.-$))(/42%!82!h/8/d!,1!:,-&$5%!
821! Z/)/--/! $4! ,W/! ,4.2%*! /-824e48/12! &$2*! %(! 82)(8^,! 29,)$,-! Z,4./! ]/:(47/*! 1,!
82%.-$d2%2! +,-,! &$2! 4,8(2! +$8(2%2! ./:,-! +/%2%(_4! 82! 211,*! +-$23,4! &$2! 1,%!
,$./-(8,82%! 2%+,W/1,%! 2-,4! )/4%)(24.2%! 82! %$! 9,1/-! 2%.-,.57()/KM`;! \X/-,! 3(24*!
+-2)(%,:24.2! +/-&$2! 1,! :2.-_+/1(! )/4/)^,! 1,! 7-,928,8! 82! 1,! +5-8(8,! 82! Z,4./!
]/:(47/*! 823^,! /)$1.,-1,! +,-,! 29(.,-! &$2! 1/%! %[38(./%! 82! 1,! C/-/4,!:,4(=2%.,%24! %$!




<-/3,312:24.2*! 1/%! X,3(.,4.2%! 82! 1,! F%+,W,! +24(4%$1,-! d! 821! -2%./! 82!
+/%2%(/42%! 2%+,W/1,%! 24! E1.-,:,-! )-2d2-/4! 8()X,! +-/+,7,48,*! +2-/! 4/! ,%^! 1/%!
:(2:3-/%!821!7/3(2-4/!8/:(4(),4/;!]2!X2)X/*!2%./%![1.(:/%!:,4(=2%.,-/4!,!C,-1/%!HG!
%$!82%)/4.24./!,4.2!21!,3,48/4/!82!F%+,W,!24!:,4/%!82!l-,4)(,*!%$!242:(7/!4,.$-,1!
X,%.,! 24./4)2%;! <2%2! ,! 211/*! ,),.,-/4! 1,! 9/1$4.,8! 82! 1,! C/-/4,*! 24! $4! ,1,-82! 82!
/328(24)(,! ,! 1,! :2.-_+/1(! (4)1$%/! )$,48/! 1/%! 8().,8/%! 82! 5%.,! 12%! =$2-/4!
82%=,9/-,312%KMJ;! k/! /3%.,4.2*! .,:3(54! 82%,--/11,-/4! $4,! (4.24%,! +-/+,7,48,! +,-,!
:,4.242-! ,! 1,! +/31,)(_4! =(21! ,! %$! ,4.(7$,! :2.-_+/1(;! C/4! 2%.2! =(4*! 2@(:(2-/4! 82!
-2%+/4%,3(1(8,8! ,1! :/4,-),! 24! 1,! =(-:,! 82! 1,! +,V! d! ),-7,-/4! ./8,%! 1,%! )$1+,%! %/3-2!
h/8/d*! ,! &$(24! ,)$%,-/4! 82! X,32-! ,).$,8/! 82! 2%+,18,%! ,! C,-1/%! HG! +,-,! %,)(,-! %$!
,:3()(_4! +2-%/4,1;! ]2! 2%.,! =/-:,*! 82=248(248/! 1,! (4/)24)(,! ,3%/1$.,! 821! :/4,-),*!
-2=/-V,3,4! 1,! 12,1.,8!82! 1/%!8/:(4(),4/%!,! %$!,4.(7$/! %/32-,4/*! )/4924)(548/1/%!82!








    MaK!
!!!!







.2:/-2%! )-2)(2-/4! ,4.2! 1,! +/%(3(1(8,8! 82! &$2! 1/%! (49,%/-2%! 427-/%! )/4.,%24! )/4! 21!
,+/d/!82!1/%!+-/+(/%!2%)1,9/%!8/:(4(),4/%;!]()X,!%/%+2)X,!2%.,3,!:e%!&$2!=$48,8,*!




82! "KQ"*! )$,48/! A/$%%,(4.! I/$92-.$-2*! 8$2W/! d,! 82! Z,(4.O]/:(47$2*! (49,8(_! Z,4./!
]/:(47/! d! )/49(-.(_! ./8,! 1,! (%1,! 24! $4,! +/%2%(_4! 427-,;! \$4&$2! 21! 4$29/! 7/3(2-4/!




3242=()(/%,! =$2! 1,! )/4%2-9,)(_4! 82! 1,! 2%)1,9(.$8;! \$4&$2! 21! .2:,! 2%! )/4.-/92-.(8/!
24.-2! 1/%! 2%.$8(/%/%! 82! 1,! -29/1$)(_4! X,(.(,4,*! 1/%! 8/)$:24./%! d! 1,%! (492%.(7,)(/42%!
:,42?,8,%! :2! X,4! +$2%./! 24! 8(%+/%()(_4! 82! ,=(-:,-! &$2! A/$%%,(4.! I/$92-.$-2! 4/!
,3/1(_! 1,! 2%)1,9(.$8!24! Z,4./!]/:(47/;! </-!$4,!+,-.2*! 1/%! )_4%$12%!4/-.2,:2-(),4/%!
82%)-(3(2-/4!%$!+-/7-,:,!82!7/3(2-4/*!-2%,1.,48/!&$2!1,!(4.24)(_4!82!I/$92-.$-2!2-,!
:,4.242-! ,! 1/%! 427-/%! 24! 1,%! +1,4.,)(/42%KP";! </-! /.-,! +,-.2*! 9,-(,%! (4()(,.(9,%! 82!
A/$%%,(4.! I/$92-.$-2! .-,%! %$! 24.-,8,! 24! Z,4./! ]/:(47/*! )/:/! 1,! )/4%2-9,)(_4! 82!
:$)X/%! 427-/%! 24! 1/%! (4724(/%! ,V$),-2-/%*! d! 21! %/:2.(:(24./! 82! :$)X/%! /.-/%! ,!
.-,3,?/%! =/-V,8/%! 24! 21! 4$29/! 2?5-)(./! 8/:(4(),4/*! +-$23,4! &$2! )/4%2-9_! 1,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
KPQ! \gk*! F*! 1;! MPQ`! {"|;! H4=/-:2! 82! #/,&$^4! h,-)^,! ,! h/8/d;!j24)(/4,! 1,! %$3129,)(_4! 427-,! 82! b/),!
k(7$,;;;>!\k]fFE!BC\fHs*!4;!a`*!"J`QS!NN"ONK">!<HkAB!ABfABZ\*!aQ"a;!F;+;!
KP"!k\f\*!fh!NJ*!j!J*!-*#8'$2:*#;;;*!f!"z"`JJO"KQQ;!H4=/-:2!82!F8u,-8!Z.2924%;;;!
    MaJ!
!!!!
2%)1,9(.$8*!%(!4/!82!82-2)X/*!,1!:24/%!82!X2)X/KPa;!</-![1.(:/*!%_1/!1,!+-2%2-9,)(_4!82!
1,! 2%)1,9(.$8! 2@+1(),-^,! &$2! 1/%! 8/:(4(),4/%! 9,1/-,%24! +/%(.(9,:24.2! %$! 7/3(2-4/! '(
8%#$*&"%&"*! d! &$2!:$)X/%! X,)248,8/%! &$2!X,3^,4! 29,)$,8/! 1,! )/1/4(,! .-,%! 1,! +,V! 82!








%/1$)(_4! )/d$4.$-,1S! 1,! :/4,-&$^,! 2%+,W/1,! 2%.,3,! (4:2-%,! 24! $4,! =$2-.2! )-(%(%!
(4%.(.$)(/4,1*! +/-! 1/! &$2! 2-,! (4),+,V! 82! 2:+-2482-! 4(47$4,! ,))(_4! +,-,! -2)$+2-,-!
Z,4./!]/:(47/*!d!l-,4)(,!2-,!1,![4(),!7,-,4.2!82!1,!%27$-(8,8!8/:(4(),4,!)/4.-,!$4,!
(49,%(_4!82%82!21!/2%.2*!&$2!21!"!82!242-/!82!"KQP! %2!X,3^,! )/492-.(8/!24! 1,!4$29,!
f2+[31(),!427-,!82!g,(.^;!!
I,!7-,.(.$8!,!l-,4)(,!=$2!,[4!:,d/-!8$-,4.2!21!7/3(2-4/!821!7242-,1!l2--,48*!24!
+,-.2! +/-&$2! 2%.2! [1.(:/! %2! X,3^,! ,.-(3$(8/! 21!:5-(./! 821! =-,),%/! 82! 1,! (49,%(_4! 821!
2:+2-,8/-! X,(.(,4/! ]2%%,1(42%! 24! "KQN*! d! 24! +,-.2! +/-&$2! %(2:+-2! 7/32-4_! )/4!
.2:+1,4V,*!29(.,48/!(:+/42-!%$!,$./-(8,8!,!1/%!8/:(4(),4/%KPN;!H4()(,1:24.2*!21!+-/+(/!
l2--,48!=$2!)/4%)(24.2!82!&$2!1/%!8/:(4(),4/%!%27$^,4!,+27,8/%!,!%$%!.-,8()(/42%!d!,!











    MMQ!
!!!!
=-,4)5%;! H4)1$%/!&$(242%!X,3^,4! )/1,3/-,8/!2%.-2)X,:24.2! )/4!2%.2![1.(:/*! )/:/!21!
+-/+(/!),$8(11/!82!1,!h$2--,!82!f2)/4&$(%.,*!#$,4!Ze4)X2V!f,:^-2V*!./:,-/4!1,%!,-:,%!
+,-,! 82=2482-! ,1! :/4,-),! 2%+,W/1! d! -2%.,$-,-! 1,! %/32-,4^,! 2%+,W/1,! 24! Z,4./!
]/:(47/KPT;! \(-,8/! +/-! 2%.,! -2,))(_4! (42%+2-,8,*! l2--,48! ,)$%_! ,! 1,! +/31,)(_4!
8/:(4(),4,!82!.-,()(_4KP`;!l$2! (4),+,V!82!8,-%2!)$24.,!82!&$2!%$!7/3(2-4/!32459/1/!
+/8^,!%$%)(.,-! 1,!7-,.(.$8*!+2-/! ?,:e%! 1,! 12,1.,8!82! 1/%!X,3(.,4.2%!82!,&$21! .2--(./-(/*!










.,4! ,1./*! %/3-2! ./8/! 82%82! 1,! (482+24824)(,! 82! g,(.^*! &$2! 1/%! X,3(.,4.2%! 82! Z,4./!
]/:(47/!%,)-(=(),-/4!%$%!+/%(312%!,%+(-,)(/42%!,$./4/:(%.,%!/! (482+24824.(%.,%*!)/4!
/3?2./! 82! 7,-,4.(V,-! %$! %27$-(8,8! =-24.2! ,! 1,! +/31,)(_4! 82! )/1/-;! </-! 2%.2! :(%:/!
:/.(9/*! X2! -2)X,V,8/! 1/%! +1,4.2,:(24./%! :e%! -2)(24.2%! 82! f/32-./! C,%%e! d! F:(1(/!
C/-82-/!j()X21*!&$2!%/%.(2424!&$2!1,!+,V!82!b,%(12,!%2W,1_!1,!=2)X,!82!4,)(:(24./!821!
4,)(/4,1(%:/!8/:(4(),4/KPK;!]2%82!:(!+$4./!82!9(%.,*!1,!+,V!82!b,%(12,!)/4)(24)(_!,!1/%!
8/:(4(),4/%!82!&$2!823^,4!82=2482-%2!82! 1,%!,:24,V,%!2@.2-4,%!+/-! %^!:(%:/%*! %(4!
,7$,-8,-! 21! ,$@(1(/! 82! 1,! :2.-_+/1(*! &$2! %2! X,3^,! -2921,8/! (4),+,V! 82! ,%(%.(-12%! 24!
:/:24./%!)-^.()/%;!F%.,!)/4)(24)(,!+$8/!(-!1(7,8,!,!$4!)(2-./!%24.(:(24./!,$./4/:(%.,*!







    MM"!
!!!!
4,)(/4,1(%:/!8/:(4(),4/!4(!%(&$(2-,!%2!X,3-^,!82=(4(8/!,!4(921!:2-,:24.2!(82/1_7()/>!




)-(%.,1(V_! 24! 21! +-/d2)./! 82! #/%5!k[W2V! 82! Ce)2-2%! 24! "Ka";! Z$! 3-2928,8! d! %$! =,.,1!
82%241,)2*! 1,! (49,%(_4!X,(.(,4,!82! "Kaa*! +$%(2-/4!82!:,4(=(2%./! &$2! 21! 4,)(/4,1(%:/!
8/:(4(),4/!%27$^,!24!$4,!+/%()(_4!2@.-2:,8,:24.2!853(1!+,-,!8,-!1$7,-!,!$4!2%.,8/!
8/:(4(),4/!(482+248(24.2!d!8$-,82-/;!!





























O k,.(/4,1! \-)X(92%! ,48! f2)/-8! \8:(4(%.-,.(/4! {k\f\|*! f2)/-8! h-/$+! {fh|!
NJS!j!J*!j!aK*!j!PQ*!j!NJ*!j!"`J;!
O Z)X/:3$-7!C24.2-! =/-!f2%2,-)X! (4!\=-(),4!C$1.$-2! {ZCf\C|*! #/X4!q/312-! y!






























bFk\GH]FZ*! CX-(%.(42*! UIÄF%+,742! 2.! 1,! -59/1$.(/4! =-,4m,(%2Y*! 24! p,)/$*! \1,(4! {8(-;|*!
+'",$F-%.",/A*( *#8'/,%6( *$( 6'( &K5%6A$"%,( ,h/&*( )N!'O$"P( >%..K.%&'$"%,( )A(
    MMP!
!!!!




!UAX2! H4%$-724.%! /=! "`J"*! AX2(-! I2,82-%*! ,48! .X2! C/4)2+.! /=! H482+24824)2Y*! 24!
h277$%*! ],9(8! <,.-()o! d! l(2-(47*! k/-:,4*! 9:*( p%&6)( %=( $:*( !'"$"',( J*5%6A$"%,*!
b1//:(47./4!,48!H48(,4,+/1(%*!H48(,4,!E4(92-%(.d!<-2%%*!aQQJS!JJO""Q;!!
bI\CqbEfk*! f/3(4*! 9:*( ;5*&$:&%<( %=( >%6%,"'6( +6'5*&?@( CDDEFCGHG*! I/48/4! y! k2u!
p/-o*!G2-%/*!"JKK;!!
bECqOjBfZZ*! Z$%,4*! !*/*6@( !'"$"( ',)( 4,"5*&#'6( !"#$%&?*! <(..%3$-7X*! E4(92-%(.d! /=!
<(..%3$-7X!<-2%%*!aQQJ;!
C\ZZr*! f/32-./! d! fB]fthEFs!jBfFI*! h24,-/*! UC/4%(82-,)(/42%! ,1.2-4,.(9,%! ,)2-),!
82!1,%!-2321(/42%!82!2%)1,9/%!24!Z,4./!]/:(47/Y*!\4$,-(/!82!2%.$8(/%!,:2-(),4/%*!
4;!NQ!{"|*!Z29(11,*!F%)$21,!82!F%.$8(/%!g(%+,4/,:2-(),4/%*!"JJMS!"Q"O"M";!






!YI,! -2)/4&$Ñ.2Y*! 24! p,)/$*! \1,(4! {8(-;|*! +'",$F-%.",/A*( *#8'/,%6( *$( 6'( &K5%6A$"%,(
,h/&*( )N!'O$"P( >%..K.%&'$"%,( )A( m"2*,$*,'"&*( )*( 6'( ,'"##',2*( )*( 6N*$'$( )N!'O$"(
^CG]HFo]]Ha*!<,-(%!y!</(4.2OO<(.-2*!q,-.X,1,!y!CFfC*!aQQ`S!NP"ONPM;!!
C\Ek\*! #,)&$2%!82*! UA/$%%,(4.!I/$92-.$-2!2.! 12!85)124)X2:24.!82! 1Ä(4%$--2).(/4!82%!
















CBf]FfB!jHCgFI*! F:(1(/*! 0'( &*5%6A2"U,( :'"$"','( ?( +',$%( -%.",/%*! Z,4./! ]/:(47/*!
28;!b[X/*!aQQQ;!!
!YA/$%%,(4.! 24! Z,(4.O]/:(47$2! 2%+,74/1Y*! 24! p,)/$*! \1,(4! {8(-;|*! +'",$F-%.",/A*(
*#8'/,%6( *$( 6'( &K5%6A$"%,( ,h/&*( )N!'O$"P( >%..K.%&'$"%,( )A( m"2*,$*,'"&*( )*( 6'(















=-/482! 82%! h-,48%! b1,4)%! 2.! 82! 1,! -59/1.2! 82%! :$1â.-2%Y*! 24! p,)/$*! \1,(4! {8(-;|*!
+'",$F-%.",/A*( *#8'/,%6( *$( 6'( &K5%6A$"%,( ,h/&*( )N!'O$"P( >%..K.%&'$"%,( )A(
m"2*,$*,'"&*( )*( 6'( ,'"##',2*( )*( 6N*$'$( )N!'O$"( ^CG]HFo]]Ha*! <,-(%! y! </(4.2OO<(.-2*!
    MMT!
!!!!
q,-.X,1,!y!CFfC*!aQQ`S!"aMO"MP;!!
]FkHZ! I\f\*! B-$4/*! UI2! %/$1692:24.! 82! "`J"! 2.! %2%! -5+2-)$%%(/4%! 8,4%! 1,!
j58(.2--,452!82%!C,-,c32%Y*! k':&3A2:( =v&(n*#2:"2:$*(0'$*",'.*&"q'#(w(b,A'&"%()*(
!"#$%&"'()*(b.K&"2'(0'$",'*!4;!aK*!"JJ"S!"JJOaa";!!
!U]2$@! .5:/(74,72%! 8'5+/&$2! %$-! 1,! -2.-,(.2! +-5)(+(.52! 82! 1',-:52! 82! ]2%%,1(42%!









]BfHhkp*! j,-)21*! U\:(%! 82%! k/(-%! {Z/)(5.5! 82%|Y*! 24! \132-.! Z/3/$1! {)//-8;|*!




]EbBHZ*! I,$-24.*! b5*,/*&#( %=( $:*( Z*<( p%&6)Y( $:*( +$%&?( %=( $:*( !'"$"',( J*5%6A$"%,*!
C,:3-(872!{j,%%,)X$%2..%|!y!I/48/4*!g,-9,-8!E4(92-%(.d!<-2%%*!aQQP;!!
]EbfBC\*! I/$(%*!_")'()*( kP( kP(-*##'6",*#@( /*=*( )*( 6%#( ,*/&%#( )*( +',$%(-%.",/%@( 2%,(
,%$'#(.A?(2"&2A,#$',2"')'#(#%3&*(*6(%&"/*,@(2'&g2$*&(?('$&%2")')*#()*(6%#(8&",2"8'6*#(
/*=*#()*('RA*66%#( &*3*6)*#()*#)*(*6(8&",2"8"%()*( 6'( ",#A&&*22"U,(*,(CDcC*! .-,8$)(8,!
821! =-,4)5%! +/-! ];! j;! h;! C;! \W/! 82! "KQN;! f2(:+-^:2%2! +/-! 8/4! #$,4! I_+2V!
C,4)21,8,!28(./-!82! 1,!n'r*$'(82!2%.,!k;! F;;! C/4! %$+2-(/-!+2-:(%/;!j5@()/S! F4! 1,!
B=()(4,!82!]/4!:,-(,4/!82!s[W(7,!d!B4.(92-/%*!,W/!82!"KQT;!!
FIIHBAA*! #/X4! g;*! UF4! 3[%&$28,! 82! 1,! X(%./-(,! ,.1e4.(),Y*! dS_( >%6%RA"%( )*( !"#$%&"'(
>','&"%Fb.*&"2','*! I,%! <,1:,%! 82! h-,4! C,4,-(,*! F8()(/42%! 821! C,3(18/! 82! h-,4!
C,4,-(,*!aQQ";!!




FIAHZ*! ],9(8*! UZ1,92! 2)/4/:(2%! /=! .X2! C,-(332,4S! Z.-$).$-2*! <2-=/-:,4)2*! F9/1$.(/4!
,48!Z(74(=(),4)2Y*!24!l-,4o1(4!v;!q4(7X.!{28;|*!!9:*(+6'5*(+%2"*$"*#(%=($:*(>'&"33*',*!
9/1;! HHH*! Uh242-,1! g(%./-d! /=! .X2! C,-(332,4Y*! I/48/4! ,48! b,%(47%./o2*! E42%)/!
<$31(%X(47!y!j,):(11,4!F8$),.(/4!I.8;*!"JJ`S!"`KOaQa;!!
FIp*! f/1,48! A;*! >A',)%( &*",'3'( +A( M'1*#$')( *6( 'r[2'&*! I,! g,3,4,*! H:,724!
C/4.2:+/-e42,*!aQQ";!




$*.%&@( &'r'( ?( &*3*6)W'@( CDGcFCGHH*! j,8-(8*! C/4%2?/! Z$+2-(/-! 82! H492%.(7,)(/42%!
C(24.^=(),%*!aQQPS!"`JOaM";!
!UA2:/-*!+/82-!d!2%)1,9(.$8!24!C$3,!24! 1,!5+/),!82! 1,! -29/1$)(_4!X,(.(,4,Y*!24! #/%5!
\4./4(/!<(&$2-,%! {28;|*!0'#(b,$"66'#(*,( 6'(*&'()*( 6'#(0A2*#(?( 6'(J*5%6A2"U,*!j,8-(8*!
Z(71/!iiH*!aQQNS!T`OKP;!
!Yg,31,-! 82! g,(.^;! F%)1,9(.$8*! -29/1$)(_4! d! 1(32-.,8! 24! 1/%! .2%.(:/4(/%! 82! 2%)1,9/%!
)$3,4/%Y*!>'.",%#Y(&*5"#$'(2A3','()*(8*,#'."*,$%(#%2"%$*%6U/"2%*!4;!Na*!aQQJS!"PO
aK;!!
lHCq*! C,-/1d4! F;*! 9:*( M'q",/( %=( !'"$"P( 9:*( +'",$F-%.",/A*( J*5%6A$"%,( =&%.( m*6%<*!
q4/@9(112*!AX2!E4(92-%(.d!/=!A2442%%22!<-2%%*!"JJQ;!!
!YAX2!l-24)X!f29/1$.(/4!(4!Z,(4.O]/:(47$2S!\!A-($:+X!/-!,!l,(1$-2xY*!24!],9(8!b,--d!




lBkA\k\! H! Irs\fB*! #/%2+*! 0'( K8%2'( )*6( 6"3*&'6"#.%*! Ug(%./-(,! 82! F%+,W,Y*! 9/1;! T*!
b,-)21/4,*!C-^.(),*!aQQ`;!!
lf\kCB*!#/%5!I;*!!"#$%&"'()*( 6'(&*5%6A2"U,()*(!'"$W*!Z,4./!]/:(47/*!F8(./-,!k,)(/4,1*!








!UZ,(4.O]/:(47$2Ä%! l-22! <2/+12! /=! C/1/-! ,48! .X2! A//1%! /=! f29/1$.(/4Y*! 24! h277$%*!
],9(8! <,.-()o! ,48! l(2-(47*! k/-:,4! {28%;|*! 9:*( p%&6)( %=( $:*( !'"$"',( J*5%6A$"%,*!
b1//:(47./4!,48!H48(,4,+/1(%*!H48(,4,!E4(92-%(.d!<-2%%*!aQQJS!PJOTP;!!
hFhhEZ*! ],9(8*! +6'5*&?@( p'&( ',)( J*5%6A$"%,Y( 9:*( m&"$"#:( ;22A8'$"%,( %=( +'",$F
-%.",/A*(CDcuFCDcG*!B@=/-8*!C1,-248/4!<-2%%*!"JKa;!
!Ug,(.(,4!G//8//!(4!.X2!F(7X.224.X!C24.$-dS!I,47$,72*!C$1.$-2*!f2%(%.,4)2Y*!k':&3A2:(
`v&( n*#2:"2:$*( _%,( +$''$@( p"&$#2:'=$( A,)( n*#*66#2:'=$( 0'$*",'.*&"q'#*! 9/1;! aK*!
bëX1,$!G2-1,7!që14*!v2(:,-*!v(24*!"JJ"*!++;!a"ON";!!
!YZ1,92!f2%(%.,4)2!(4!.X2!Z+,4(%X!C,-(332,4!(4!.X2!j(8O"`JQ%Y*!24!],9(8!b,--d!7,%+,-!d!






hBksrIFsOfH<BII*! j,-^,! ]/1/-2%*! >A3'@( 6'( "#6'( )*( 6%#( *,#'?%#Y( 2A6$A&'( ?( #%2"*)')(
^CDc]FCGCea*!j,8-(8*!CZHC*!"JJJ;!
!U]/%! 9(,?2%*! $4,! (4.24)(_4;! l-,4)(%)/! \-,47/! d! \12?,48-/! B1(9e4! 24! F$-/+,! d! 1,%!
\4.(11,%!,V$),-2-,%!{"`JPO"KaJ|Y*!J*5"#$'()*(S,)"'#*!9/1;!IiHH*!4;!aaP*!aQQaS!KNO"Qa;!!
!2! HV,%o$4! r19,-2V! C$,-.2-/! {)//-8%;|*! `&',2"#2%( b&',/%( ?( 6'( ",5*,2"U,( )*( 6'( >A3'(
'rA2'&*&'*!Z,1,:,4),*!F8()(/42%!E4(92-%(8,8!82!Z,1,:,4),*!aQQJ;!!
hBGFH\*!F1%,!G;*!UAX2!v2%.! H48(,4!Z1,92!I,u%!/=! .X2!F(7X.224.X!C24.$-dY*!24!G2-242!
ZX2+X2-8! d!g(1,-d!j)8;! b2)o12%! {28%;|*!>'&"33*',( +6'5*&?( ",( $:*(b$6',$"2(p%&6)P( b(
+$A)*,$( J*')*&*! q(47%./4! y! <-(4)2./4! y! B@=/-8*! H,4! f,4812! <$31(%X2-%! y! j,-)$%!
    MMJ!
!!!!
v(242-!<$31(%X2-%!y!#,:2%!C$--2d!<$31(%X2-%*!aQQQS!NKQONJT;!
hf\k]j\HZBk*! j;! h2/==-/d! 82*! 0N'.3'##')*( =&',l'"#*( *,( 7#8'/,*( 8*,)',$( 6'(
&K5%6A$"%,(^CDGcFCG]Ha*!<,-(%*!I(3-,(-(2!<1/4*!"KJa;!!











gFIh*! \1(42*! 0"3*&$?( ',)( 7RA'6"$?( ",( >'&"33*',( >%6%.3"'@( CDD]FCGue*! CX,+21! g(11!
I/48/4*!E4(92-%(.d!/=!k/-.X!C,-/1(4,!<-2%%*!aQQP;!!
gFfkrk]Fs! hBksrIFs*!j,4$21! G;*! UI/%! 2%)1,9/%! 24! 21! %(71/! iGHHHY*! 24! l-,4o!j/d,!
</4%!{)//-8;|*!!"#$%&"'()*(6'(J*8[36"2'(-%.","2','*!Ug(%./-(,!82!1,%!\4.(11,%Y*!9/1;!HH*!
j,8-(8*!]/)2!C,112%*!aQ"QS!aPaOaTa;!
gHCqFp*! ]/4,18! f;*! U\:2-(),Ä%! f2%+/4%2! ./! .X2! Z1,92! f29/1.! (4! g,(.(*! "`J"O"KQTY*!
k%A&,'6(%=($:*(7'&6?(J*8A36"2*!9/1;!a*!4;!P*!"JKaS!MT"OM`J;!
!"#$%"&*()*#()K#'#$&*#()*(+'",$F-%.",/A**!<,-(%*!"`JN;!!








    MPQ!
!!!!
!Z'2"%,*#(?(,'2"%,'6"#.%()*#)*(CDG]*!b,-)21/4,*!C-^.(),*!aQQQ;!!
gBv\f]*!],9(8*!>%6%&",/( $:*(Z'$"%,P( J'2*( ',)( 7$:,"2"$?( ",( $:*(-%.","2',(J*8A36"2*!
B@=/-8*!Z(74,1!b//o%*!aQQ";!!








6'( &K5%6A$"%,( )*( +'",$F-%.",/A*P( b5*2( A,*( 2'&$*( ,%A5*66*( )*( 6N{6*( *$( A,( 86',(
$%8%/&'8:"RA*( )*( 6'( >&t$*FQFI"*&&%$*! ./:2! +-2:(2-*! <,-(%*! CX2V! <(112.! \(45*!
H:+-(:2$-OI(3-,(-2*!n8(.2$-!82!1,!)/112).(/4!82%!:/2$-%!=-,4m,(%2%*!f$2!CX-(%.(42*!4é!
N*!"K"J;!






UI2..2-%! /=! A/$%%,(4.! I/$92-.$-2! ,48! /=! F8u,-8! Z.2924%*! "`JKO"KQQY*! 9:*( b.*&"2',(
!"#$%&"2'6(J*5"*<*!9/1;!"T*!4;!"*!"J"QS!TPO"Q";!
IHFkg\f]*!j,-.^4*!U\7-2%.2%!2!(--21(7(/%/%;!I/%!)(:,--/42%!427-/%!821!:,4(21!82!k2(3,!
{Z,4./! ]/:(47/! "`KNO"`JP|Y*! -"#")*,$*#@( &*3*6)*#@( ",#A&/*,$*#P( J*#"#$*,2"'(
",)W/*,'( ?( ,*/&'( *,( b.K&"2'( 0'$",'P( 7,#'?%#( )*( :"#$%&"'( $*#$".%,"'6*! j,8-(8! y!
l-,4o=$-.!,:!j,(4*!H32-/,:2-(),4,!y!G2-9$2-.*!aQQKS!KMO""";!!
IHkFb\Ehg*! <2.2-! ç! fF]HqFf*! j,-)$%*! 9:*( M',?F!*')*)( !?)&'P( +'"6%&#@( +6'5*#@(
>%..%,*&#@( ',)( $:*(!"))*,(!"#$%&?( %=( $:*( J*5%6A$"%,'&?(b$6',$"2*! I/48/4! y!k2u!
p/-o*!G2-%/*!aQQ`;!





0'( 9%&&*P( J*5"#$'( n*,*&'6( )*( 6'( 4,"5*&#")')( )*( IA*&$%( J"2%P( >*,$*,'&"%( )*( 6'(
'3%6"2"U,()*(6'(*#26'5"$A)*(4;!!K"OKa*!"J`MS!aQMOaaK;!
j\fAtk!]F!b\Ij\ZF]\*!l2-:^4*!-*2&*$%#()*6(J*?(-%,(`*&,',)%(_SSP(b\%(+*/A,)%()*(






b$6',$"2( p%&6)P( b( +$A)*,$( J*')*&*! q(47%./4! y! <-(4)2./4! y! B@=/-8*! H,4! f,4812!
<$31(%X2-%!y!j,-)$%!v(242-!<$31(%X2-%!y!#,:2%!C$--2d!<$31(%X2-%*!aQQQS!KTJOK`K;!!





!U<-(:2-,%! -2%/4,4)(,%! 82! 1,! -29/1$)(_4! X,(.(,4,! 24! <$2-./! f()/*! "`J"O"`JNY*! 0'(
J*5"#$'()*6(>*,$&%()*(7#$A)"%#(b5',r')%#()*(IA*&$%(J"2%(?(*6(>'&"3**!9/1;!H*!4;!a*!Z,4!
#$,4*!"JKNS!MO"M;!




jBp\! <BkZ*! l-,4o*!!"#$%&"'( 2%6%,"'6( )*( +',$%(-%.",/%*! Z,4.(,7/! 82! 1/%! C,3,112-/%*!
E4(92-%(8,8!C,._1(),!j,8-2!d!j,2%.-,*!"J`M;!!
!Ug,(.(! ,48! Z,4./! ]/:(47/S! "`JQO);! "K`QY*! 24! I2%1(2! b2.X211! {28;|*! 9:*( >'.3&")/*(
!"#$%&?( %=( 0'$",( b.*&"2'P( `&%.( S,)*8*,)*,2*( $%( 2P( CGD]*! 9/1;! HHH*! C,:3-(872*!
    MPa!
!!!!
C,:3-(872!E4(92-%(.d!<-2%%*!"JKNS!aM`Oa`N;!!
!UC,%/%! 82! )/4.(4$(8,8! d! -$+.$-,S! 1,! -29/1$)(_4! X,(.(,4,! 24! Z,4./! ]/:(47/! {"`KJO
"KQJ|Y*! 24! h2-:e4! C,--2-,! ],:,%! {8(-;|*! 0'( 2&"#"#( *#$&A2$A&'6( )*( 6'#( #%2"*)')*#(
".86',$')'#*!Ug(%./-(,!7242-,1!82!\:5-(),!I,.(4,Y*!9/1;!G*!<,-^%*!28(./-(,1!EkFZCB*!
aQQMS!"MMO"N`;!
jEfHFI*! \48-5%*! !"#$%&"'( )*( >'&6%#( S_*! Ub(31(/.2),! 82! \$./-2%! F%+,W/12%! 82%82! 1,!
=/-:,)(_4!821!1247$,?2!X,%.,!4$2%.-/%!8^,%Y*!9/1;!H*!j,8-(8*!\.1,%*!"JNJ;!
k\b\#BAg*! F-()*! UA/$%%,(4.OI/$92-.$-2! 2.! 1,! CB4%.(.$.(/4! 82! "KQ"S! $42! +2-%+2).(92!
(485+248,4.(%.2! 8,4%! 12! ),8-2! 8'$4! -57(:2! ,$./-(.,(-2xY*! 24! p,)/$*! \1,(4! {8(-;|*!
+'",$F-%.",/A*( *#8'/,%6( *$( 6'( &K5%6A$"%,( ,h/&*( )N!'O$"P( >%..K.%&'$"%,( )A(
m"2*,$*,'"&*( )*( 6'( ,'"##',2*( )*( 6N*$'$( )N!'O$"( ^CG]HFo]]Ha*! <,-(%! y! </(4.2OO<(.-2*!
q,-.X,1,!y!CFfC*!aQQ`S!aNJOa`K;!
k\f\k#B! BfBGHB*! C/4%$21/*! UI,! ,:24,V,! X,(.(,4,*! $4! :(28/! (4.2-2%,8/S! +/82-! d!
=/:24./! 82! 1,! +/31,)(_4! 31,4),! 24! C$3,Y*! 24! j,-^,! ]/1/-2%! h/4Ve12VOf(+/11*!















&*2%8"6'2"U,( 8A36"2')'( 8%&( *6( #*\%&( -%,( `*6"8*( SS( *,( *6( '\%( )*( CeED@( &*".8&*#'(
    MPM!
!!!!





9:*( p%&6)( %=( $:*( !'"$"',( J*5%6A$"%,*! b1//:(47./4! ,48! H48(,4,+/1(%*! H48(,4,!
E4(92-%(.d!<-2%%*!aQQJS!`JOJT;!
BAA*! AX/:,%! B;*! 9:*( !'"$"',( J*5%6A$"%,( CDGcFCG]H*! q4/@9(112*! AX2! E4(92-%(.d! /=!
A2442%%22!<-2%%*!"J`M;!!
<\AAFfZBk*!B-1,48/*! UAX2!C/4%.(.$24.! F12:24.%! /=! Z1,92-dY*! 24!G2-242! ZX2+X2-8! d!
g(1,-d! j)8;! b2)o12%! {28%;|*! >'&"33*',( +6'5*&?( ",( $:*( b$6',$"2( p%&6)P( b( +$A)*,$(
J*')*&*! q(47%./4! y! <-(4)2./4! y! B@=/-8*! H,4! f,4812! <$31(%X2-%! y! j,-)$%! v(242-!
<$31(%X2-%!y!#,:2%!C$--2d!<$31(%X2-%*!aQQQS!MMOP";!!





{)//-8;|*! !"#$%&"'( )*( >A3'*! Ug(%./-(,! 82! 1,%! \4.(11,%Y*! 9/1;! H*! j,8-(8*! ]/)2! C,112%*!
aQQJS!a`MOMQa;!!
<HkAB!ABfABZ\*!\4./4(/! #2%[%*!Uk27-/!%/3-2!31,4)/S! 1,! (4=1$24)(,!82! 1/%!%$)2%/%!82!
g,(.^!d! 1,!+-/+,7,48,!,3/1()(/4(%.,!24! 1,%!-29$21.,%!82!2%)1,9/%!821!C,-(32!X(%+,4/!
24! "K"aY*! 24! \132-./! f,:/%! Z,4.,4,! d! \132-./! f/:2-/! l2--2-! {)//-8%;|*! 0"3*&$?@(
6"3*&$K@(6"3*&$')Y(*6(.A,)%(:"#8g,"2%(*,(6'(*&'()*(6'#(&*5%6A2"%,*#*!Ce8(V*!E4(92-%(8,8!
82!Ce8(V*!aQ"QS!"T`O"Ka;!
!YAX2! ]/:(4(),4! Z1,92%! (4! .X2! C/4.2@.! /=! .X2! <2,)2! /=! b,%12S! b/),! kH7$,'%! b1,)o!
H4%$--2).(/4!{"`JT|Y*!k%A&,'6(%=(7'&6?(b.*&"2',(!"#$%&?*!2;!+;!!
<B<qHk*! #2-2:d! ];*! `'2",/( J'2"'6( J*5%6A$"%,Y( 7?*<"$,*##( b22%A,$#( %=( $:*( !'"$"',(
J*5%6A$"%,*!CX(),7/*!E4(92-%(.d!/=!CX(),7/!<-2%%*!aQQ`;!!
!y%A(b&*(b66(`&**P(9:*(!'"$"',(J*5%6A$"%,(',)($:*(b3%6"$"%,(%=($:*(+6'5*&?*!C,:3-(872*!




$:*(m6'2q( 7.8"&*(%=(!'?$"Y( >%.8&*:*,)",/('(_"*<(%=( $:*(I&",2"8'6( 9&',#'2$"%,#( ",(
9:*(J*5%6A$"%,(%=(+'",$(-%.",/%f(p"$:( S$#(b,$"*,$(',)(M%)*&,(+$'$**!\13(/4!<-2%%!
<-(4.28S! <$31(%X28! 3d! #,:2%! C$4822*! H9dO#,42*! <,.2-4/%.2-Of/u>! ,48! %/18! 3d! C;!
CX,++12*!<,11!j,11*!"KQN;!
f\jBZOj\AAFH*! \48-5%*! UI,%! )/48()(/42%! 82! 9(8,! 821! 2%)1,9/! 24! <$2-./!f()/S! "KPQO










fB]fthEFs! ]FjBfHsH*! F:(1(/*! S,5'#"%,*#( :'"$"','#( )*( CG]C@( CG]e( ?( CGoo*! 9/1;! H*!









h277$%! d! k/-:,4! l(2-(47*!9:*(p%&6)( %=( $:*( !'"$"',( J*5%6A$"%,*! b1//:(47./4! ,48!
H48(,4,+/1(%*!H48(,4,!E4(92-%(.d!<-2%%*!aQQJS!TNO`K;!!
fEHs!ABffFZ*!<28-/*!J*=%&."#.%(*(S6A#$&'2"U,*!Ug(%./-(,!82!F%+,W,Y*!9/1;!G*!j,8-(8!y!
    MPN!
!!!!
b,-)21/4,*!j,-)(,1!</4%!y!C-^.(),*!aQQK;!!













AFII\*! A/-)$,./! Z;! ](*! 0'( J*3*6"U,( )*( 7#26'5%#( )*( !'"$W*! b$24/%! \(-2%*! 28()(/42%! 821!
H82%*!"JKP;!
AgHFfZ*! j;! \;*! !"#$%"&*( )A( >%,#A6'$( *$( )*( 6N7.8"&*P( `'"#',$( #A"$*( Q( 6N:"#$%"&*( )*( 6'(
JK5%6A$"%,(`&',l'"#**!aQ!9/1%*!<,-(%*!<,$1(4*!I(3-,(-2On8(.2$-*!"KPNO"KNM;!!
AgBfkABk*!#/X4!q;*!UH!,:!.X2!Z$3?2).!/=!.X2!q(47!/=!C/47/YS!\=-(),4!</1(.(),1!H82/1/7d!
,48! .X2!g,(.(,4! f29/1$.(/4Y*! k%A&,'6( %=(p%&6)(!"#$%&?*! 9/1;! HG*! 4;! a;*! E4(92-%(.d! /=!
g,u,((!<-2%%*!"JJMS!"K"Oa"P;!
ABCDEFGHIIF*! \12@(%! 82*!-*( 6'( )K.%2&'$"*( *,( b.K&"RA**! a! 9/1%;*! <,-(%*! l1,::,-(/4*!
"JK";!!
AEfkFf*!j,-d*! Uf21(7(/$%!b21(2=%Y*! 24!l-,4o1(4!v;!q4(7X.*! !9:*(+6'5*( +%2"*$"*#(%=( $:*(




GHCABfH\!B#F]\*! #/-72*!-*( i6"3*&$')@( *L2*82"%,*#@( /%2*#( ?( 8&*&&%/'$"5'#jP( S.8A6#%( ?(
)"#8*&#"U,()*(6'#($&%8'#('AL"6"'&*#()*6(&*?()*(7#8'\'(*,(6'(/A*&&'()*(+',$%(-%.",/%(







"KQP|Y*! 24! p,)/$*! \1,(4! {8(-;|*! +'",$F-%.",/A*( *#8'/,%6( *$( 6'( &K5%6A$"%,( ,h/&*(
)N!'O$"P( >%..K.%&'$"%,( )A( m"2*,$*,'"&*( )*( 6'( ,'"##',2*( )*( 6N*$'$( )N!'O$"( ^CG]HF
o]]Ha*!<,-(%!y!</(4.2OO<(.-2*!q,-.X,1,!y!CFfC*!aQQ`S!"``O"KT;!!
!YI2! 7/$92-42:24.! 8$! 7545-,1! l2--,48Y*! 24! p,)/$*! \1,(4! {8(-;|*! +'",$F-%.",/A*(
*#8'/,%6( *$( 6'( &K5%6A$"%,( ,h/&*( )N!'O$"P( >%..K.%&'$"%,( )A( m"2*,$*,'"&*( )*( 6'(
,'"##',2*( )*( 6N*$'$( )N!'O$"( ^CG]HFo]]Ha*! <,-(%! y! </(4.2OO<(.-2*! q,-.X,1,! y! CFfC*!
aQQ`S!PNNON"a;!
!YI2! %/$1692:24.! X(%+,4/O8/:(4(),(4! )/4.-2! 1',-:52! =-,4m,(%2! 8'/))$+,.(/4Y*! 24!




92-72%%242! f29/1$.(/4S! \%+2o.2! 82$.%)X2-! </1(.(o! $48! ìo/4/:(2! (4! v2%.(48(24Y*!!
k':&3A2:(=v&(n*#2:"2:$*(0'$*",'.*&"q'#(w(b,A'&"%()*(!"#$%&"'()*(b.K&"2'(0'$",'*!4;!
aK*!"JJ"S!aKNOMaN;!!
!
